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INTRODUCTtoN 


TO THE 

SEVENTH' ECITION. 


In the present edition I have neither altered 
the arrangement, nor added to the matttV of 
this work ; having done all that I thought 
necessary in those ^f:spects in the* former 
edition. — The diherent Societies which were 
formed in London about forty years ago 


and vdiose defcctive.plans set justly ex- 
posed and condemned in the first Volume, 
have, with very few exceptions, sunk into 
insignificance or ruin; and the account of 
them is no further interesting’ than as*it con* 
etitute:^ an original part of this^wojk, And 
maybeyhaps serve to prevent ttie formation' 
of‘^,. siipilar Societies in future. — I'he grie^it 
.'^.\,cess and flourislpiig stAte of the EquitliMe 
v>.^v>fetv have led to the establish*m(fitt‘,ofi 
numerous other offices for maktrig assurantfS 
on lives and survivorsliips ; — in all of wffi^h 
the tallies of that Society haCe been adopt^ 

.with 
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wit]> Tittle or no i^'iation : — But in most of 
^hose offices '*lie, profits, instead of being 
equally divided, as in 'tie.' Equitable Society, 
among tec a^mreJ, arc to be distributed 
e^xs’lusively amor|g the m^urerSy in propor- 
tion yo tlie jvffiicl^ tbey have subscribed 
ards foiteing*the capital of the company. 
I am §orry, however, fo observe, that' I 
know of no society or company of this kind 
vf hose plan is 'altogether unexceptionable. — 
Tile origii^l constitution of the Equitable 
So£*fty was formed on principles wliich 
must long ago lla\e produced its ruin, had 
it not byen tiinelj’' chefed and improved by 
the prudent forbearanet- and discretion of 
succeeding members. By the measures taken 
guard agaiM,' tlie impre-vident distribution 
of its stocly and, as tar as circumstances will 


adniih to make every person to participate 
in proportion to his interest in such part of 


the su:^>1un as ipay be sajely alienated from 
it€‘..apita], rhis Society cannot well be made 


more sbetnb,*or rendered a greater ben/^fit to 


the public. — But it should be rem^nlbered 
'a/i^ it behoves t^e ^ew Assurance ' Com- 
bdnies to bear it particularly in mind) >hat 
• h premiuip^ f#f this Society vrere originally 


ifwice as high as they are at this tinie-^that 
had exisS-^l 20 years before those pre- 


oiiumf 
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mlums were iji the least reduced, and above 
30 years before they were rediu'cd to thei^i* 
present amount — that the -greater part of 
their assurances at lirst wc^^ for short terms 
(which for jnany reasons a|e by, far the most 
})rofita1)le) — tliat their, ex i^cV.^tyc^ was very 
incons'idcrable — and diat tiiey ^ad acci'mu^ 
dated, in proportien to the sums assured, a 
larp;c surplus before they ventured upon the 

sliHitest diminution of it, In the com- 

inenciMuent of a Society tlie provabilities of 
life, when compared with those in the tables 
of observations,, will always be found nuicti 
higher than in the more advancaal state of it; 
for at this early the lives having been 

fust sc'iccted on account of their healthiness, 
while in the tables those of every dcscriptioi] 
arc ijicludcd, it will* happen of course that 
fevi'cr die at first than the tables suppi-se. 
jlut this ditlcrence in favour of the society 
must not be expected to continue ahwiys in 
the same dc'gree, but ratlier to be perpeti^hy 
lessening as the lives become 4 )klpXj lind* in 
consc{.(y.ence enjoy more nearly the same' 
state af health as mat^ind in general at their 
resj)ective ages.^ — This h?is been partieu 
the casein tlu' EquitablevSnc^ety) wlieftfh'''*’' 
found Jrom long experience, that the prolTS^ 
Irilities approach nearer to lljose in the taVle; 
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as the lives become more advanced, till in 
bl4 age they aue reduced almost to an equa- 
lity.— Should anv Sociftty, therefore, in the 
first years of its e^s^ncS, presuming on the 
higher probabilitiefe of life among its mem- 
bers, be led l|j>,j/cjuce iis premiums or in an 
und’^' degree to cnvideX* profits; exclusive 
of the foll}'^ of adopting an_^ such measures io 
this early period, it will, by raising false 
hopes and alienating that part of its capital 
which oug]^ to have been suffered to accu- 
mulate for many years, be laying the foun- 
dation oi future disappointment and ruin. 

I’hc motives which lead to the establish- 
■ ment of these companiels^’ising generally 
from private interest rather than from any 
d%jrc of benefiting the pi^blic, the hope of 
increasing the present vaTue of their property 
will alwavs be in danger of inciting them to 
^premature division of their ea[)ital; especially 
w hen. fncou raged by this fallacious appear- 
^ncivoi, success during the earlier p^rt of 
their cjh>stes«*rfe. — When Dr. Price first wrote 
on the suljject of Idfe-assurances, it \d.is in. 
getuual so little undersYjod, that the appli- 
■rntlon of^the Equitable Society about tfiat 
, h tor a Charter, Was rtqected by our Law- 
o'tiic^u's, on tlic ground that their premiums 
\v<prQ insufiicicn+i| although they were nearly 

w'lce 
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twice as high* as they are at present. — Tt is 
to this M'ork, and to the greaUsuccess of tlae 
Equitable Society, in ^onseq^nce of the ad- 
vice and assistance of th^ Jaithor at its com- 
ni.'.'a-cinent, that^the publir are indebted fdr 
their jii/bnnation, ‘anW (pri>\rf^ the differ^ 
ent rolnpanics lateljr establisheX^shouldviio- 
cbnduclcd with skill and discrction)^for the 
important l)cnefits arising from the more 
extended practice* of Lifc-nssi?rance. * 

Although this work, ’\^ hcn firs^ published, 
was not intended to be a complete trc^ttise 
on the Doctrine of Annuities and Keversions, 
it contains, however, amidst a vast variety of 
other important m'’CTer, the solutions of most 
of the cases in which one or two lives are 
concerned*, which, are rendered , (lie moa? 
valuable from their application to the dider- 
ent Soeieties which had then been establislied 
for the benefit of Age and Widows.— *-Thc 
many tables also which it pontains'of the 
probabilities of human life, deduced^ it^ri 
real p.bservations, form an invJiluable addi- 
tion t>(), chis work ; for by their assistance ac- 
curate' solutions are ^ow given insteac^ 
those approximations founded oi\ ai^ errone^ 
oils hypothesis, which in*mar!ly cases werei^,; 
incorrect as to be altogether unfit for use,^- 
’I'o Dr. Halley, Mr. Dc W^ivre, and IvU'. 

Thomas 
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Thomas Simpson, and particjilarly to the 
latter, we owe the first rudiments and im- 
provements ofVehis sftience. But for the 
more accurate k\o^l(atge of it we are in- 
debted to Dr. Friae; and though be h;e > ot 
extended hi3\^i^\’h|tigaT|ong to the more eosa- 
c/ds^ of thn'c Jives, he I'.es -jal'i a 
sure foundation for tiieni by tliose tables 
which he lias cv'nstructcd, ami which in the 
crfj'her and Jater stages of hte had been dl- 
supphed the hypothesis of iSIr. De 

Moivre. I liavc long intended to a’: ail my- 
self of tliose table's, and to complete wi)at 
Dr. Fric(' nnfortunalclji^jias lett undone; nor 
Inna; I yet given up my im^jEintion, but hope, 
should my life be prolongt'd and my luadth 
pm-fiiit, to acej^i^iplish an pbject, whicii ap- 
pears to me to be not only interesting, but 
to this (ouniry useful and important in the 
highest tiegree.* 

Th(^ enumerations, which, within tlie last 
12 ivt.fs, have been twice undertaken of the 
anfuibitants of Great Britain^, appear to have 

I ha\c alrthidy cortfct solutions of most’/ if not 

(h'.ts in wMdi t^o aiS^i three lives are invtilved in 
'VK whleh have been published in the Ptiilo- 

i^jAical 1 ran^actioij ^ aiftl also inserted in this W ork. 
iiuiGhey are given in an yllt^chrahjil form., and by no 
fiiu'd for an elementary, or popular treathe on tiic 


•(i 
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made their number much greater than Dr. 
Price had supposed. They afove, however, 
in the most decisive manwr what he has 
laboured to maintain, fjjor/i so many docu- 
ments, in opposition topmost of his op- 
poricnis, that the’prVportjoV inhai)itants 
to tlie* number of lidiises is lesXthan six te 
one; and, (had ttie surveyors of ryindows 
ioade corn'ct returns of those houses \vhich 
Merc e.vempted on account of poverty,) that 
bad even over-rated the population »f the 
kingdom. — Had he lived, hov ever, to.haA’e 
itnessed th(' results of thdsc enumerations, 
he would certainlv, .as a true friend to his 
country, have bar pleasure in finding the 
number of its inhabitants so greatly to liavc 
exceeded his computations ;d:at it must havtj 
been a pleasure mingled with pain and sor- 
row. when he discovered the source of his 
error, and found that it consisted only in 
relying too much pn the in»ccuratc'rt^urns 
of the^surveyors, and, in consequence, ' 
matiog tile paupers of the fcirfgdom at less, 
tha?) half their real number. 

On the subject fi tjie National 
which so much engaged the atteutioa 
alarmed the fears of the'AiuSior, I have r ’ 
thought it necessary to make any addiii^ia’J 
observations. While the uresent expeii^i- 

ture 
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ture continues, and the debt is 5very year in- 
creasing so trci^ndously, it can be of little 
use to ascertain il^ amofint at this particular 
period, or to oppcfse any arguments to the 
folly and extravagance with which it is ac- 
cumulating. V^hen if a'mountcd to 240 
nrrflions, J)<r/ Price cor^dered the state of 
the nation as hopeh'ss. It now exceeds 
three times that sum, without the prospect 
of its being sta\ ed in its progress, and has 
ccrtaiiily so far proved his fears to have been 
premature, or rather his ideas of fictitious 
credit to have been imich too limited. 

In proposing and rcct.'umending the esta- 
blishment of a SirikiTig FurtH, Dr. Price con- 
ceived it to be as impossible that it should 
bet^omc the in'Sfrument, tfl’ increasing the 
debt, as that a stQp])age of payment at the 
Bank should have 5 )roduccd that effect. — Had 
he, liowevcr, survived a few' years, he w oxdd 
have had inelancholy proofs of the erroneous- 
ncs'S''of his opinion. — He would have beheld 
Pae nation involved still deeper in debt,' not 
only, by me’ans of the fur^d which was Immcd 
fo^'ks extinction, hut vjy the very catas- 
nhp, wliich he had so often deprecated" as • 
leati) and destruction of ail public credit. 
:=r-'^DriC i'esources of the country have indeed 
pnAed to be faf)greatcr than Dr. Price, or • 


even 
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even his mo?t zealous opposers had ima- 
gined, and consequently have protracted tl’^at 
ruin which he anticip/ited, liut they arc not 
inexhaustible ; and ifthc^same profusion and 
disregard to all economy in their manage- 
ment and expen(|:tiye beyco^tinued, the 
evils vdiich he prcdiyied must \^ue; with 
this only diderencv, that the ruin, being 
longer dclaj^ed, will become more dreadful, 
and add milliorts to the number of those 
who are involved in distress andfnis('ry, 

W. ISIORGAN. 

London, Sept. 25, 1812, 
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Before tiu Tu*a''(*r V-ntcrs upon tlii^AVork, it will ncTfe 
br unf>h‘p»'i' to iiivc iiim liic follow iu< 2 ; I nfoorn at lon^cou- 
cerninij^ it. 

A b'w voai'- aito, many trentlcmen, of tlio first ciniikmce 
ifi iho iaw, foim;'^] ilunnsclvc's into a '“sor/b/y/, for providing 
anninties for tlin uldows of all such jarsMis in judicial 
ofRc t'^, l)ar! i>tcrs, t ivillac and solicitors, as should chusc 
to hccomc iiu’iuhcrs, A ])lan was agreed upon and 
piiiiu-d, )nu, >ouie doubts happening to arise with rc- 
‘•'peci to ir. the directo^; rcsoKcd tefask th« ojiinion and 
adv’ui- three gentlemen, well known for tiieir skill in 
caU'ulatk)ii. This oeeasioiu'd a farther referenee to inr j 
and (lie i^sue was, that the ])lan being found to he in- 
sulhcicnt, tiie whole design was laid aside. 

About the same time, s^weral other s(^‘ieties w^cre fdrnicd 
witli the ^arne view's; hut all on plans alike improper aiid 
insutheient. Finding, therefore, that tl^^t })uhlie wamted 
informTition on this suhjeei, I was Ir-d to undertake this 
W'ork ; Imaeinine:, that it inierlit he soon finislied, and t.hat 
all I eoL/ld say might be brc^ight^nto a*veiy nairow 
pass, , Pmt in tliis I have been much mistaken. | A desjgn^ 
whieli F at first thuuglit would gWe lit^h' troulile, ha? eaiv 
j'ied me lar into a very wide field of Inquiry : and Tii->, 
gaged me in many eaiculations that have taken up lUHph 
tjme and labour. 1 shall, iiowever, be sufficiently lew aided 
for iiiy labour, should it prove '‘the of preventing 

any 
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any part of that distress, which is likelf to be hereafter pro- 
duced by the societies now subsisting for the benefit of 

widows. 1 litke proved the inadequateness of their 

plans, by undeniable facts *and mathematical demonstra- 
tion. — I have, further, ^ivcn an account of some of the 
•best plans, which arc consistent with a sufficient proba- 
bility of permanency and Recess. Should, therefore^ 

any of these ^cictics determine to reform themselves ; or 
should aii^jtym^titutions of toe same kind be Ijcreafter 
established, they will here find oirection and assistance. 

In Question VI. Chap. I. a general metiiod is described 
of finding the values, in single and annual payments, of 
all life-annuUies which are to begin after a given term of 
yearf ; and, in the 4th Section of the 2d Chapter, the 
plans of the societies for granting such annuities are parti- 
cularly considered, rnd proved to be extremely deficient, 

■ " ■ indeed, the general disjiositioii wlncli has lately slicwn 

itself to fiicourage these soc! *tics, is a matter of the most 
serious concern ; and ought, 1 diink, to he taken under 
the notice of the Legislature. The leading persons among 
the greseni members \\ill ho i\\o first annuitants ; and they 
arc sure of being gainers : A:id the more insuiVn/s'mt the 
scheme is, on whicli a society is formed, the greater will 
be the gains of the first annuitants. The same priiK'ipic, 
iherefoie, ilait has produced and kept up other luhbles^ 
has a tcn-.ikncy to ^ireserve and promote tliese ; and, for 
this rea.y fn, it is to be feared, ih^t, in the present case, no 
ai'giiments will be attended with any cliect. The con- 
sideration, lliat the gain made by some in these societies, 
will be so inucli plunder taken from others, ought im- 
mediately to engage all to niVuiraw from them, who have 
Ugard t(; justice andhuunmiify ; but experience proves, 
yjt'it ^irguficnt, when opposed to pWatc interest, L 
<lrt to be too feeble iN*iiid^ience. 

It cannot be said with precision, how long these societies 
conrintie,|liyir payments to annuitants, after beginning 
iheai, A conuhlied and a great proportion of 

young 



FIRST ECmON. 


xvii 


young members, jnay support them for a longer time than 
I can foresee. But the longer they are supported by such 
means, the more mischief they musft occasion. — So,* a 
tradesman, who sells obeapcJi* than he buys, may be kept 
up many years by increasmg bjjsiness and credit ; but he 
will be all the while accinnulativi:^ distress ; and the longer 
he goes on, the more ex^nsive ruin he will produce 
at last.^ 

^ri tlie latter end of the l^st Chapter, I fiV%‘ stated very 
particularly, the inetli(?d of computing' the values of 
msiircuices on lives and survivorships, in all cases where no 
more ^han two lives ^re concerned : And, in the third 
Chapter, I liavc peanted out a considerable error, into 
which there is a danger of fallliig In computing $(7mc of 
these values. The societies and oflices for tran.^acting 
business in this way, are very nsefvl ; and it is necessary 
that they should go upon the best princljdes, and possess 
all the information that cary^^be given tlicm. • 

But there is no part of this work in which the public Is 
so much concerned, as the sixth Chapter. It will be lliere 
proved, that had the su^s raised for^ public services since 
tlic Revolution, been mij^ch greater than tficy have been, 
the increase of the public debts to th.cir present state might 
have been prevented in the easiest manner, and at a 
trifling expence. A method, likewise, of reducingnvithiii 
due bounds ilicse delit^^ heavy as tlJ^y now aiT' v’ih he 
proposed. — All eompi teitt judges will, 1 heiievc, that 
this method being founded on thc^most pci feet imprvfv'e- 
ment ^hat can be made of money, is th(?most exp^^ditinus 
and effectual that the natures of things admit ^f. No:, in 
my opinion, if the nation is ;/ot yet t(^o near the fhnil of its 
resources, can there be apy^ood'rcason against carryfii^^ it 

into eXec'utiou. It is well known, to xThat^pu^ligio.is 

sums, ^louey, impioved for some tiiiie at ronipoiuicljji 
teresiy will increase.^ A state, if there is no inisappliea^ 


a A parity, to improTed from our Sayiour's.birtli, as to double itself 

von. I. b 
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tion of money, must necessarily make this improreincflt 
of any savings, which can be applied to the payment of its 
debts. It need never, therefore, be under any difficulties; 
for, with the smallest savings, it may, in as little time as 
it^ interest can require, pay off the largest debts. 

In t\\t first Essay I have njade many observations on the 
expectations ofj ives, the pernicious influence of great towns 
on health, manners, ana population; the increase of 
mankind; and other subjects in* tlie doctrine of Annuities 

and Political Arithmetic. In the second Essay I have 

stated carefully the proper method of forming Tables oi 
the probabilities of bumau life, from given observations : 
Andy at the close of this work, besides several new Tables, 
I have thought it necessary to give Mr. Simpson's Tables of 
the values and expectations of London lives. 1 have 

#very 14 i'ea.rs, or which is neai^jf the same, ppt out to 5 percent. 
compound interest at onr Saviour’s bir^h, would, by this time, (Unit is, 
in 1773 years) have increased to more money than would be con- 
tained in loO millions of globes, each equal to the earth in magnitude, 
and all solid gold . * 

* This computation is made on tfic supposition that a cubic incli of 
gold is worth about Sbl , — But since a cubic inch of water is known to 
weigh 254 grains nearly, and the specihclc gravities of standard gold 
and wpter are to each other as 18,883 to one, it will follow that a cubic 
inch of gold, accordinr to the Mint price of 31. 17i. lOJd. per oz. will 

^•1 jj' * 

ainou.it to 3Sl, lOr. Ifd. and consequently that a penny unproved at 
rompouf.U interest so as to double itself once in 14 years, from the lime 
/h’our Saviour’s birth to the >ear 1773, would have accumulated only 
to 107 millions of cjch globes as are mentioned by Dr. Price, — but this 
is abundantly sufticient to prove the strength of his argujncnt7 — In the 
year 1702, it*vvould have accumulated on the above supposition to 2T4 
millions of those globes. 

^ ‘^1^ instead of supposing mVincy to double itself every 14 years it be 
jiupvoved 5 />4/- cenf. compound interesf, the accumulation in 1791 
^yearF »vill amount onl]^ to 14^ millions, and in 1773 years to no more 
tk n 60 millions of globes. The difference therefore between the sup- 
position of money's doubling itself every 14 years and of its being im- 
proved at 5 per evnt. compound interest, is far from being inconsidera- 
blc> especially iu a louj; term of vcari. 
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aUo, in the notes* at the end of the first Volume, given the 
Demonstrations of the Answers to the Qutstions in Chap. L 
These Demonstrations 1 have chosen to keep out of siglit 
in the body of the work, irf order to avoid discouraging 
such readers as may be unacquainted with mathemattp.^ 


Upon the whole. A*grea|^part of the work now offered 
to the Public Is, I belle\?e, new; and I arn in hopes also, 

Z it Will be found to contjdn some impro^uijents in those 
^ iches of philosophical enquiry, which are the sub« 
jects of Ic 
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Thaf favourable reception of this Work, which has 
occasioned the presenf Edition of it, €0 socfii after two 
former editions, is such a proof that it has been of some 
use to the public, as amply rewards me for the attention 
and labour which I have bestowed upon it. In revising it 
on the present occasion, I have been anxious abo\it im- 
proving it as far as possible. Several addieional facts and 
observations have been in:;iTted in different places, parti- 
cularly in the First Essay and the Postscript to it. — That 
part of the Second Section, Chap. 11. which treats of the 
Scotch establishment, hh been new t‘omposi^d, and care- 
fully accommodated to the more accurate information con- 
cerning it, with which I have been favoured. 

The Supplement is an addition which was made to the 
second edition. — The ob servations in it^n the present state 
of our population have oe^sn a good dea? enlarged. — This ia 
a vcr\" serious and important subject. If, indeed, tifeie hjs 
beoM that d minution of our people* whic^i the evidence I 
ha’^ produced seems to shew, it must\ilarm every one who 
wishes well to his country, ajid it ought to engage the im- 

mediate'and vigorous attention oi government. J^any 

differ from me in this point; and 1 Wish I^oul^ find 
ficirnt reason to believe as they do. vleveral greatVanu- 
faetunmr towns have, I know, increased ; but these^ar^ 
noth ng to ihe whole kingdom; and even by their in- 
irca$e, opr population may, on the whole, have lost mofe 

than 
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than it has gained.— 7^, truth ; it ^QujdThave been strange 
i&our numbers had ikr fereen debliioSiig ; for I can scarcely 
think of any great cause of^depopulation, which has not 
for the Inst 80 years been opereting among us. 

The prodigious traffic 1 \ow carried on in Life-annuities, 
and the rage for Arming and epcomaging Annuity Schemes, 
which has for some time been spreading through the king- 
dom, has ren^red the information which I havefmearji to 
convey in tiTe following work patfticblarly necessary. Aj^- 
1 have had the pleasure to observe that it has been attended 
to. Several of the Annuity Societies in LoNi>ov have 
been dissolved; and there is reason to hope, that those 
whirdi still remain will hot be able much longer to support 
themselves on their present plans, in opposition to the 
evidjt^nce of demonstration, and the calls of justice artd 

humanity. These Bvbhle^^ however, are of little con- 

isequeuce, compared with that grand national bvil, 
which is the subject of the sikA chapter of this treatise. 
This is an evil on which I could not imagine, that any such 
efforts as mine would make any great impression. Perhaps^ 
inrlecd, the united efforts of all the independent part of the 
kingdom would now be too weak to save us from the dis» 
tress with which it threatens 

Miich has been ?^id for some time of a plan mentioned 
ill PikUmAME-MT, it the end of t,he last session, for paying 
off tk/ National Debt. This raised some expectations 5 
aiid i will beg Ifave here to give a brief account of it. 

After providing for all the current services, there re- 
mains thi. y< (177^) a sauing or over plus of ^1,200,000. 
Witli this sum, and a p^^ofit ^f ^ 150,000 from a Lottery 
ao .si.stirn^ 01’ ^< 0,000 tickets, a^MiLLioN and A half of 
the /;t'/ conf, apniitics, purchased at ffO, will be paid 
oiV — VVfien ibis was proposed to the House oi Commons, 
dt was at liic same time announced, that it would be the 
HOIMiMENCUiMKNT OK A PLAN KOll PAYING OFF THE NA- 
TIONAL deut; fof, extraordinary services should 



THIHD BDITIOKf. 


xxiii 

call for any other application of the public surplu'sses, the 
j^ame payment, increased by the interest of former payments, 
is intended to be made eve^ year while the peace lasts : 
And thus, reckoning Comfjound interest at 3 per cent. 
SEVENTEEN MILLIONS will be ^id ofF during a pcucc of 
tea years. 


On dds plan I will take tlie liberty, wWi all the defer- 
which becomes me^to the station and a>.ilities of the 
prbposer of it, to offer the following remarks. 

Istj It implies, that there is to be a Lottery every year 
during the whole coiltinuarice of peac^. — Formerly, lot- 
teries were expedients for procuring money on more ad- 
vantageous terms, to which government had recourse, 
wdieri pressed by the necessities of war. They are now, it 
seems, to be established as permaneiif resources never to be 
given up or suspended. — This must shock eycry person who 
is duly acquainted with the miscliief occasioned by lot- 
teries, particularly among the lower classes of people. 
The rage for gaining threatens tlie ruin of all that is 
virtuous and manly among us. It i&* increasing fast, and 
•wants xibi to be fostered by*government. 

2dly. The mrplus of the present year is In part tlie effect 
(T some ^extraordinary savings in the last year, ( 177 ^) 
which cannot be expected another year : And, I tfelieve, 
that those who are best acquainted with tliis subject,, must 
be sensible that there is no sufficient reason to^^pect, 
while the augmentation of the navy continued, a ct)n- 
stant surplus of so much as a million per ann. I mean 
this on the supposition, that the produce of .the Sinking 
Fund w;ll continue what it Is taken for ;bis year, and vvliat 
it has-been the last three*years, or ^‘'2,b00^()00. Bu? ihii 
is certainly more than can be dcpeude(^on. The^difff(vdties 
of the Lust India Company ; tliat stagnation of 
wliicb has lately distressed tlie public; and many other 
causes, may possibly occasion Dcjkicndes, Should there, 
however be an i/zc/Tave, it will hA.ovring, I am afraid, to 

a veiy 
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a v^ry; bad cause : J to an increase of our importa- 
tions procejeding froo^ luxury, and turning the balance of 
tra3e against and, conseauently, draining the king- 
dom of its specie y and leaving it more and more to the 
precarious and daOgeroUs support of paper money. But, 

^dly, Let the surplus of the public revenue prove what 
It will, there is too much problbilky that, even during the 
continuance Of pciice, some emergencies or other, will be 
often furnishing reasons or pretences for employing 
other ways than the payment of the public debts. This 
been the case hitherto ; and from the year 1730 t^) the 
pre,seut time, has^never happened, ';hat wc have gone on 
above three or four years together employing surpLusscs in 
discliarging debts. Though in profound peace, there Iiave 
been calls for a different application of them ; nor can 1 
imagine what reason there is for believing that our circum- 
stances are so much changed for the better, that there 
will arise lu such calls for ten years to come, should the 
})eace last so long. But, 

4thly, The most capital defect in this plan is, that its 
operation is to ceasc^, as soon war begins. That 

is ; it is to cease at the very time when it would operate to 
most advantage, and make the quickest progress in re- 
deeming the public debts. This has been demonstrated in 
the chapter on public credit in this Treatise, and in my 
Appeal io'lhe Public^ the Subject of the National Delt^ 

Is any wonder, that si'Ich a plan has had no 

effeo.. on public credit ?— Docs it mean any more than that 
Mic surplusses of fiie {.wenue shall be applied to the dis- 
charge of our ddbts, when there are no other uses for 
theni ? — And was there ever a time when this was not 
dqne^ ? Is not this the very plhiii we have been pursuing 
these b>"ty years, and to which we owe our present in- 
cumbrances? Certain it is, that nothing but a plan that 
stiull go on operating uniformly in war as well as in peace, 
Or tlie establishment of a permanent fund that shall never 
be diverted; that is, in^pther w^prds, a return < to the* 
^ scheme 
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jficheme adopted* the legislature in I7l6; and vshlch 
even now stands established by law, but which^ through 
the unpardonable misconduct of men in power, has been 
defeated of its good effects /Nothing, I say, but tins can 
do us any essential service; o% in our present circum- 
stances, be much more than trifling with tlie dilhculties 
and dangers of the public.— ^-Establisli sucli a fund— -Con- 
:?igiij^t><tp a particular commission, actli^g. under penalties, 
■^^ch a manner as sludl take it out of tlie .bands of the 
Ttecisiiry^ and form a clieck even on the [Ljnsc oj' Coin- 
^nons ksclf. — Supply ffoin time to time all dclicfcncies just 
as if no such fund existed ; and, by tlmsc an^d inc^a- 

^ures, convince the kingdom that something’ clfcctuiil is 
meant, and that the public debts arc iinlcial in the Vay to 
be extinguished. — Let this be dom: ; and we may soon 
see a new state of things; public ciK-dh may revive; and 
the kingdom enjoy at least a chance for being preserved.— r 
By tlie coniideiice which such a measure wouid give in 
government security ; but mure especially, by the in- 
creasing sums which would be thrown annually into the 
publlcmiaikets, and ret^irned to tlicj3ublic creditors, tiie 
3 fjtr ctMiits, would soon bc«5’aised to jj(a\ and in some lime 
probably far above par. It is well known, what an effect 
borroiuin^ every year lias in sinking funds. Paying every 
year would certainly liave an equal contrary eflcct* In a 
time of war, particularly, it would give sucli a demon- 
stration to the public, tifat an in'vvocaile plan of -^clemp- 
tion was at last established, as coujd not IaiI produce»tTie 
happiest ellects. It would indeed h) these circumstances, 
be necessary to borrow an extraordiiiaiy stun annually 
equal to the appropriation. Tliat is : supposiiig the fund 
to set out with a million ^)er ami*, it would be necess^r^ tp 
boirow so much more annually tluui ^vould been 

W'anted had the fund been capable of l;cing diverted. 
this being done* to convey a conviction with which the vc»y 
power of borrowing was connected ; and topreseivc a Juyd 
tm vvhicU the very being of t!ie depended ; no bad 

corrscquenc«i« 
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consequences could follow. The annuSl charge on the 
puWiCj, occasioned by the war, would be even less than it 
must have otherwise been. For, let us suppose ien mil- 
lions necessary to be borrowed tnery year to defray the ex- 
])cnces of war, nine million^ only of which would have been 
wanted, liad not the million ^urplvs been locked up.- — 
Sup[jose farther^ that the schemey by keeping up public 
credit, and throwing money every year into the haijdr. of 
lenders, enables government to bor.mw at per cent, lesi^' 
interest thru would be otherwise required; that is, at"'4 
instead of 5 per cent, — In these circumstances, there Vrould 
arise a present saving to the kingdom df ^50,000 per aim, ; 
for the .interest of fen millions at 4 per cent^ is ^50,000 
less than the interest of nine millions at 5 per cent. And 
such saving, repeated every year of a war, would be an 
object of some importance to the kingdom. — Indeed, there 
may be no j)ossibdity of conceiving what important eftecls 
in this way, the establishment of such a scheme might pro- 
duce. During its progress in discharging our debts, and 
])t‘f()re it could give any relief by die annihilation of taxes, 
it might sure the klnguoni, by preserving it from difiiciil- 
ties which would have sunk it. And every one must be 
sensible of tins, who has considered what danger tlierc 
is tliat a war, should it become unavoidable before our 
flcbts are put into anr certain course of redemption, will 
either entirely v)vcrwhelm public credit, or so much weaken 
it, ,as t<r^>rodutc an impossibility of borrowing except on 
rcry exorbitant iptercsV, and, consequently, of finding 
sufficiently prodfuctivx* to pay such interest. The 
general appreiiension now is, that the nation is overloaded; 
and t’vat Its debts will never be paid. This keeps the funds 
iiTai" IH /;er, ee;// lower than tliey ‘\vere in the last peace. 

Ir tlie^iiVxc war suclu apprehensions will increase, and pro- 
danger. But sliould ii be then seen, that a 
^olan HU- redvcining our debts, tlic most efficacious possible, 
wa's going on ; and, in consequence of being guaidcd in 
5 orne such manner a.s I h?fre hinted, icould not (or could 

hoi 
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not easily) be revoked ^ in these circiiinstJinCC5^ flll ddU^CT 
would be so far lessened^ that it might be practicable* to 
find new taxes whicli would support the ex[>enccs of war 
(luring the operations of tW scheme. 

But I am got far beyond thc^limits I prescribed myself 
when I begun this Pr(ifaee.|— As the natioml debt is a sub- 
ject unspeakably intertsting to this nation, I could not 
iiiyselfto omit any thing that appeared to me of con- 
^3pquence upon it; and/he Reader of this Treatise will on 
this aecount, I hope, excuse me, if I have detained Ijiin 
here^too long and too unprofitably. Mucli ha's been be- 
fore said on this subje*ct by writers of more cbnscqucncd to 
no purpose ; and we shall pursue the patii wc arc, in, till 
the edge of the precipice towards which we arc advancing 
awakens us, and ruin becomes unavoidable . — The clistrei»s 
occasioned by the shock lately given to the bubble ot 
paper-credit, is, I am afraid, a prelude to greater calamities, 
and a warning to prepare fox them. , 


PREFACE 
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1 HIS wotk havincf been for some .time (jut of prints I 
resolved about four years ago to prepare for the press a neW 
edition of it, expecting that I should have only a Tew cor- 
rections and additions to make of no particular^ conse- 
quence, But in this expectation* I have found myself 
greatly mistaken. Such a variety of nejv matter came in 
my way^ and such means of improving this* work were 
communicated to me, as have led me to bestow upon it 
more attention and labour than can be easily imagined, 
and to increase it from one to two j’olumes. 

It i probable that n»5thing could have engaged me to 
undertake so much labour had I foreseen it ; but having 
begun, I could not avoid going on; and I was encouraged 
by the reflection on the favourable manner in which the 
former editions of this work had been received, ;and also 
by the hope that on on? subject of human enquiry*,! should 
be able to produce a work more complete than any thRUhe 
public has been yet furnished witm 

The additions of most consequence jn the present edition 
are the following. 

There lias been added to the Second Chapter an gccopnt 
of several ybre/gw Societies ; and a continuation of 
tory of such annuity societies as are still subsisting in Jjm-o 
dofiy to the time when that Chapter was printed off ; that 

is, to Ae beginning of the ye*'^^ The largest of 

these 
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these additions respect the Amicable Corporation for Per- 
petual Assurances at Serjeanfs Inn ; and the Society in 
Chatham Place for,^ Equitably ^sihrances on Lives and 

Survivorships. The formei of these Societies^ should 

tliey think proper to loo|c Into , these observations, will, I 
am persuaded, find that they require their attention.—— 
But it is the- Society last mendont^J, which, tlirougk the 
whole of this' Treatise, I have had chiefly m view. Having 
for many years been concerned in advising this Society 
(the first of the kind in the worid^ and increasing fas^}, 

1 have heei anxious about giving it all the information and 
assistance, possible. The additional observations ad- 

dressed tp it ill this edition will be found chiefly in this 
Volume frpm page 181 to 191 ; and at the end of the 
Remarks on the 3Gth Table in the 2d Volume. And, 
fro;u. these observations, it may be learnt in particular, 
that though tliis Spclety, in consequence of having hap- 
pily begun too high, has already found itself capable of 
making great abatements in its demands, it is still capable 
of making farther abatements. 

In the former editions of this work, I had Intimated that 
a publication of the tables by wdiich its business is trans- 
acted w^ould be proper, together with an account of the 
principles assumed, and the method taken in composing 
them. This is an inibnnation to which the public has a. 
right, and which is now given it in different parts of this 
work, and particularly in the Second Volume at the end of 
the Re^narks on the 36th Table. 

Many corrections have been made and several additional 
notes inserted in the First Essay. Some of these have l>een 
jccasbned by two late publications ; one by Mr. IVales, 
master of t!ie mathematical sc1k)o1 at Christ-Church 3 and 
h' e other by Mr. Hoivlei. See, particularly, tlie notes in 

17 , 24, 26, and 27, Vol. 11. The Table In p. 70 , 

Vol. II, is aUo now first inserted. 


To 
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To the fouAhtt'hapter a Postscript has been added, the 
principal intention* of which is to point out the reasons for 
discarding the valuation of single and joint lives deii\*cd 
from Mr. De Moivres hypc^Iiesis; and also to describe a 
method of computing these Talues from any given tables of 
mortality, which, while it leaves no possibility of any mis- 
takes, renders such computations as easy and expeditious a% 
their nature will allow. 

^ third Essay*" is tke same that it has been in all tlie 
^•mer editions. But tc§the Four t Id' sonie additions have 
been made ; particularly, the notes in p. 8S, and 91, 
Vol. l\. The first two of these notes have in view a re- 
mark of Mr, lVaIes\s-^ and the design of the ^ast is, to fe- 
tract an assertion in the former editions concerning tlic 
duration of life in old age in great towns, and to shew the 
reason why a greater proportion of the inhabitants ol Lon- 
don died formerly in old age than have died lately. 

But the additions of most consequence ifre tlie Ta])les In 
the Second Volume, with the remarks explaining tlic con- 
struction, use, and application of them. In the general 

introduction to these Tables, and in the remarks on 
Table XVI. p, 306, ills shewn (and, I tliiuk, undeniably) 
tliat the Tables of the values of lives deduced from the 
Lojvdon bills of mortality err only by giving them too high; 
and that, with respect to the main body of the inhabitants, 
the unfavourableness of London to the duration of life 
continues much tlie san^ that it used to be. 

Tables I. II. III. and IV. . arc an abridgemeni\5>f Mr. 
Smart's tables of compound interact, aed contain all that 
Is important in them. 

The XVIIth Table, shewing tlie mean probabilities of 
the duration of life acc'ording tc*a register of rnorta^ty at 
NowyHAMCTON, has been inserted in all 'the former •edi- 
tions; but it is now given mor^ cori^ctly; and la&lts dvjjj 
diuced from it have been added, of the expectations of 

» Id the present edition, t]»e third Chapter. M. 

tiie second Essay in the second^ / olumc.—^t. 


and 
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and the values of single lives and of joint lives at 

all ages^ and for three rates of interest. The labour of 
computing these tables was undertaken in order to set aside 
all occasion for using the ^defective valuation of lives 
founded on Mr. De Moivre’s hypjothesis ; but not having 
been able to finish these computations till a great part of 
t/j/s Treatise had been printfy off^ I have been obliged to 
continue the use of the old tahfeg so far as to t^e from 
them many of the examples of the solutions of questhns 
in the first and following chapter?. 

When ijfirs of the values of fno joint lives are given, 
the values of three joint lives may be deduced from them, 
with perfect epse^ by Mr. Shnpsoifs rule inserted in the 
Second Volume of this Treatise.* 

This rule saves so miicli trouble, that 1 have thought it 
worth wliilc to procure calculations of (be XXXVth and 
XXXVltli Tabir^^ on purpose to determine how far it may 
be dcpen^Vcl on. 7 he result is given in the remarks and 
corn[)arison> at the e-al of tlH)se Tables. And it seems to 
appear tluit it finds the values of three joint lives so nearly 
as to leave liitie roein for wishir^g in this instance any 
greater degree of correctness. 

71ie iul*s from p. 221 to p. 233, Vol. I. describe a 
metliod of deducing, with sufficiemt accuracy, the value of 
any li^e or number of lives at all rates of interest, from the 
correct value given at one rate of Interest. In com- 

puting. therefore, tables of tlic vahics of lives, uccoicling to 
any given observations, no more will liercaffer l^e neces- 
sary than to compute- ihem for any one. rate of interest. 

All improvements, however, of this kind would be of 
little consequence, were there no tables whicli state cor- 
rectly the laws that govern human mortality indifferent 
situations.* One principal part of my business In tliis work 
^las been to frame such tables ; and any one who will look 
iver the collection of tables in the Second Volume, and 

^ See Remarks ai end of the 86th Table. M. 

particularly 
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particularly those from the 41st to the 47th Tabic, will see 
that 1 have been furnished with the best means of doine* 
this- 

With respect to the Tabl^^ in particular, deduced from 
the Sivcdish Observations, I cannot hesitate to pronounce 
that they exceed in correctness every thing of this kind 
which has been hithcifo ofA^red to the public ; and that 
^otlnj^r^ is wanting to mSkc our knowledge in t]jj> instinicc 
coiiUplete, but similar observations in other kin^dows. — By 
tki^C Tables I have be^n enabled to state minutely the 
diffcr<^nt rates of mortality at all ages amon^^malcs and 
females ; and to form tables of the values single and 
joint lives for eac/i sex, as well as for both sexes collective- 
ly j in consequence of which, I have been farther enabled 
to determine the increase of the values of annuities }:jfaya])le 
duriiig survivorship, occasioned by tjic longer duration of 
lives among females; and thus to furnrsli a direction of 
some importance to the various societies in tli^^ kingdom 
ftrid abroad for providing annuities for widows, 

1 must not in this place neglect to acknowledge the 
great obligation I am ^under to Mr. Wauckntin of the 
Royal Academy of Scienci^s at Stock hoi.m; for tlie com- 
munications which have enabled me to make the additions 
to this Treatise last mentioned. It will be found also, that 
I have been much indebted to Mr. C)£i)LK of Oldc^iiiirgh 
for several useful communications. 

In the observations qimI rules in page 200, (See. VoT I. I 
have given a general account of the method of compu^iAg 
the valuer oi prcsnitations to iivings\anch()t the renewals of 
leases held either for terms certain or for lives. 

The rules from p. 2(;3 to p. 271? Vol. I. shew how to 
deduce/ from the valuc^ given \)f any annuities paj^able 
yearly^ their values when payable half-yearly or qiuotcrly^ 
or when sec ured by land and payable half-yearly. * Ari^. 
the last Table in p. 271, exhibits the particular differeuc^ 
between these values for two rates of Interest. 


\r\ w 1 . 
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7'he collection of Tables is preceded b^^SupFUBMENT 
which formed a part of the Third Edition of this work. In 
the present Edition several notes have been added to this 
Supplement ; but the addition^of most consequence is the 
Postscript on the subjqjct of the population of the king" 
dora. In the former Editions, and also in the publi- 

cation entitled an Essay on Popnlaiion of England 
from the Revolution^ &c. I gave au account of several factf^ 
which seemed to me to shew, that our population has Tic ^ 
dined. Great pains have been taken to prove this to be t 
mistake/^ the Postscript just mentioned, I have cratered 
a little farthe^^ into this controversy ; and it will appear that 
though I still retain my former opinion, yet I wisli to be 
considered as far from being decided in it, and therefore as 
open tp receive any evidence which can be produced to 
overthrow it. 

Being willing to comprize in this Edition all that I ha\ e 
written oi> the duration of human life, and the values of 
life-annuities, I have inserted Three Essays on these sub- 
jects, which liave been published in the Philosophical 
Transactions of the Royal Society. ^ 

A pretty copious Index closes tlie whole. 

The additions 1 shall last mention arc those which relate 
to public credit and the national debt 3 and I have chosen 


d has bfcn said also about a mi^^kr into which it is supposed 

I ha\e fallen in estimating the quantity of gold coin in the kingdom. 
The truth, in this instance, briefly this. — The third proclamation for 
calling ill tiie gold coin brought in near double the sum that was ex- 
pected. In consequence of this, an estimate which I had publiahed iii 
the First Tract on C»vi^ Liberty, proved short of the truth about three 
mHliotii and a half ; and it appear^ that, exclusive Of Jf \’0 mil- 

Lous purchased by the bank and melted into bars, the gold coin of tbe 
l|'^igdom was (in 1773) about teen milhons, instead of twelve millions 
! a'.ialf^ as 1 bad reckoned it. And this is the account I have given 
in the last edition, p. 71, of the Tract just mentioned, except that 
being then not informed of the coin purchased by the bank, 1 have not 
mentioned it, 

. to 
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TO mention them. last;, on acedunt of their particular na> 
til VC and importance. 

la the Preface to the Third Edition^ ('^*ee p. xxii) I took 
notice of a plan atinounced^^^H 177S hy Lord North to the 
House of Commona, for paying#in the ten following- years 
17 millions of the public debt. It is nece!y^ary I should 
here just mention, that th^s plan was never afterwards 

^hearfL<if* The remarks I have made upon it, were 

followed with a proj>osal for expediting a plan of redemp* 
in such a manner, as to cause an appropriation of a 
milliin per aim. to discharge, in forty yearsf ' a hundred 
millions of the publu; debts then bearing djper rc7?/. in- 
terest. This proposal has not been continued in this Edi- 
tion, because I intend soon to lay before tlie public a plan 
mure efficient, and better adapted to the present s^ate of 
our funds. I must, however, o])serve that, having now no 
ho[)e that an efficient plan of redemption will ever be esta- 
blished, I think with regret of the time and «ittcntion i 
have bestowed on this su])jcct. Nothing relieves me, but 
the reflection that the object about which I have lost my 
time, has been the ren^oval of an eiul which, if no such 
measures as I have proposed are adopted, must bring on a 
i'cdasirophe w'hich will make this country a warning and a 
terror to the world. 

At the end of the chapter on public credit I h^ive, in 
this Edition, inserted a brief history of the Sinking fund ; 
and also a particular aedbunt of tlie increase of thf^ public 
debts from 177 ^ 1783.^^ and of the state of our finances 

at tlie.tinie of signing the P^eUlnina^ic^ oT peace in January 
last.^ 'iffils account is, I believe, as correct a:i it is possible^ 
at present to make it ; and 1 have chosen for many reasons 

^ I’his acCijUDt un® omitted by Dr. P/Zr/^lri the* 5ih but 

T endeavoured ;o supply the deliciciicy in the si\ih hdit'or. bT 
j-b . 11 ; file amount of the public debts in 17^6, and aluj at the tTme'^ 
the Definitive Treaty of Peace in April, 180 :?, (p. 3 $ 7 . 

A IX— 

l iv ' 'tutementi rrerc omitf-'d by the author ,’a the fifth edition. —M. 

’ that 
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that it should fortn a part of t!us work;, ‘^Kercafter, pro- 
bably, it will be read with amazement. Our folly, in this 
instance, is without example. Lord North enjoys the 
singular distinction of having 'contributed more to it than 
any former minister, a war which has degraded the 
kingdom, and a dissipation of treasure which was never 
equalled, he has, in the shArt edmpass of seven years, 
doubled a debt before too heavy to be endured. And let 
future generations rise up; and, if possible, let thcihtail 
him — Blessed,^ 


Ncbtm^^ton-Grcen, Marth^Oy 178S. 


t Dr. Price lived to witness the profusion of the last ten years,* 
he would probably have moderated the severity of this censure— Th<^ 
debt w’ id) appalled him, when it amounted to 230 millions, has lately 
aw'ollen to the enormous mass of 540 millions, f and the yearly exjien- 
diturc of a pc<ire-establi‘’Iiinent which he considered as insupportable at 
16 millions, will irr future require an annual taxation of mure than 34 
millions! — Ine paper-circulation which he so justly deplored when lie 
first published this work, appears to have been then only in its infancy i 
It ha> now completely inundated the country. The coin has disappeared, 
and the Bank, for whose eicdit he was so apprehensive, has for many 
years ceased to pay its notes in specie. Tiie American war, whic!) he 
regiirded as so injurious and disgiacefui to the kingdom, has jeen suc- 
ceeded by another infinitely more rninouj., and more degradin*; in its 
consequences. Had he therefore lived to witness these, and a long train 
of other calamities w hich arc too dceplv fell to nerd the recital of tliem 
— had he lived to behold the Man, during whose admini.stratif)ii they 
were produced, retiring from office in tiiumph, and congratulating tlie 
nation ou the envied state of prosperity' lo which it had been lately 
exalted, he would have changed the object of his resentment, and ac- 
knowledged that Loki No^ih had long lost tke distiuction assigned to 
him in this preface, — M. 

» This was written in 1803. 

page 338 in this Volume. 
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XhE following invaluable work is one of the fruits of a 
life which was uniformly devoted to studious enquiry, and 
to the promotion of the best interests of mankind.* The 
motives that first led the author to engage in these labours 
Were the most humane and honourable, and he considered 
the success that attended them as the highest rfiward and 
gratification he could enjoy. Even in preparing his notes 
for the former edition, which unfortunately were never 
completed, he mentiorfe his life as "then drawing near its 
close, but that he had reason to reflect with satisfaction 
on the time which he had employed in those pursuits. 

The different Prefaces which have been affixed to tha 
several editions published by the Autfior himself, rchder it 
unnecessary to enter minutely into the origin and progress 
of this work. But it may not be improper to observe, that 
the advice and instruction whicli contained could not 
possibly have been c»mmunicated at a more seasonable op- 
portunity, than at the time of its first publication in 17,69. 
— ^The various Societies for the bi^nefit af age and widows 
whichX’ere then continually rising up to allure ^nd to^e» 
feat the hopes of the ignorant an^ disfl-essed, were Become 
an object of serious concern, and if the evil had not been 
effectually opposed, it would certainly have proceeded to a 
much more alarming extent. On the first appearance, 
towever/of this work, the rage fsr tstablishing new So- 

•cieties 
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clctics iniincxliatcly subsided^ a partial reformation took 
place in some of those which had been already formed, and 
ill a short time the greater part of them, convinced of 
their mistakes, dissolved thems dves. A few, indeed, per- 
severed in an obstinate adherence to their original plans, 
but they have long since exliihited a melancholy proof of 
their own folly, and of the truth and justice of the admoni- 
tions which had been wasted upon them. 

It was Dr. Price s intention to have written a new Pre- 
face to the former edition, in which he meant to have con- 
tinued his account of the state and progress of the few So- 
cieties which then remained, and also to have inserted 
whatever additions and remarits he miglit hav^ thought 
rvecessary to the improvetnent of the following v(>luines.~ 
But He died soon after the first of them was printed, and 
left only a few detachi^ hints and observations in regard to 
the plan which he was to have adopted.~-Being anxious t# 
exert every effort in niy power towards fulfilling his Inten- 
tions, I then endeavoured, though in a much inferior 
manner, to pursue the method which he had pointed out 
for himself 3 but in the present edidon I have ventured to 
deviate from that plan, by introducing the remarks wliich 
I had formerly inserted in the preface, together with som^ 
additional observations, in the form of notea to the differ^ 
ent chapters which treat of those Societies* 

Besides the peculiar satisfaction which he derived from 
tjas work as having been instrumental in doing much 
good, Dr. Price yvas a^so accustomed to reflect on it with 
pleasure, as it contained, in his opinion, many improve- 
ments in the doctrine of Annuities and in Political 
Arithmetic. — It was his ;^vish therefore to have rendered it 
complete as possible; and the great number o."' tables 
^and .aluable observe^tions witli w'hich he has enriched each 
edition, and particularly the fourth, are a proof of his ^eal 
and success in accomplishing this purpose.— To tlie fifth 
{[Edition a new table was added of tlie values of two joint 
lives, computed urmer his direction from the probabilities 

of 
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of life at Northampton^ reckoning interest of money at € 
per cent, and also three other tables of the values of sirygle 
lives, communicated and computed by myself, from the 
name tabic of observations at the several rates of 6, 7? 

8 per cent. These I believe weifb all the 7?w tables, 
cepting those in the Appendix, which Dr, Price meant to 
have added to that edition : — nor did he seem to entertain 
Hic most remote idea of making any material alterations 
^ther in the an'angement or the matter of the second 
\4Kinne, which he did not live to correct. — When that 
edition was put to the press it was done in sorfe haste, and 
his other engagement prevented him. from Jattending <0 
the correction of it before the first two chapters were 
printed off. Had not this been the case, he meant instead 
of the present answers to the llth and 12th questfoiis in 
the first Chapter, to have substituted others from a paper 
communicated by myself to the Royal Sc^iely in the year 
1788, wliich was honoured with their approbation, and 
published in the 78th Volume of their Transactions. But 
being disappointed in this intention, he reserved what he 
had to say on the subject for a note at t[)c end of tlie 
second •volume. — As far as relates to these questkms 1 
have endeavoured to supply the deficiency. I have also 
explained some of the notes at the end of the first volume 
which appeared to me to be too concise, and have deduced 
from the real probabilities of life other solutions of sueh 
Problems as had been derived from Mr, De Moiere\^ hy- 


pothesis,— intending by this mean^^to i^ive a further proof 
that h «an seldom or ever be necessary to have recourse to 
such an expedient in the doctrine of Annuities. — In con- 
sequence of a reference made by pr. P^ice in a note at the 
end ofi/the third Chaptet*, (Vol. i.) I havoinserted all*th» 
different rules respecting the values oi>eversions dejletidin^ 
on survivorships between three lives, which I had com- 
municated to the Royal Society in the years 178t>, 17^1, 
1794, and 1800, and which were published in the 79?h 
iBlst, 84lb, and With Volumes of the •Philosophical Trans- 

actioib?. 
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actions. These, lite all the other additions I have made, 
have been kc[.t separate from the work itself ; so that, if 
any errors imve been committed, they may be easily ascribed 
to the real author. 

As all the solutions in the first Chapter, except those of 
the 11th and 12th questions, ^are strictly true"" according 
to any table of the prol>abilities of life, I do not know that 
this part of the work admitted of any other iniprov/'rncnt 
than the addition in those two questions of correct rules ui 
lieu of the approximations which nad been taken from Mt* 
Sir?jj)b()?is i'^lect Exercises. But in regard to the Sv^cond 
Cha])ter, wh ch contains an accounj; of the different So- 
<‘ictics for the benefit of age and widows, tlie eircumstancei 
and even plans of some of these have undergone such con- 
siderable alterations siuce the year 177 *"^^ wlien the fourth 
edition was published, that it became necessary, in this 
and the former^ edition, agreeable to tlie author’s own in* 
tention, give a more accurate account of their state. 

In the first V^olume of this work^ an account is given of 
a plan for enabling the labouring poor to provide sup]X)rt 
for themselves in sickness and old age by small weekly 
savings from their wages. Sinse the first publicfttion of 
this plan Dr. Price liad bestowed great attention on the 
subject ; and being furnished with more irifornjation than 
he then })ossessed, he was enabled to compute the valuable 
Tables which are inserted in the Appendix. — These were 
intended to have served as the foundation of a plan to be 
cst;‘])lislied by tlie legislature, which should hold forth such 
particular encouragement to the poor as should iriduce 
them to givf it the preference to those insufficient and 
erroneous plans which have been so generally adopted in 
this kingdom. ^Nothing could be more important than 


a Solutiotis of the 1 5th and 16th questions are true, and the rufis 
deduced from them arc iiuthcieDtly correct for any usefal purpose. — 
8re Note (tl) Vol I. 

Note page 149. 
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sucK ^ design. It, was founded on the best principles, and 
had the hap}) lest tendency to assist tlie poor by encouraging 
industry and saving, and by raising them above the wreteb- 
ed necessity of de})ending upon the parish for subsistence 
when rendered iticapable of provifllng for themselves. The 
bill for establishing this plai^ was brought into ]>arliameirt 
about twelve years ago, and after liaving passed tlie House 
of Co.ngions was rejected by the Lords. — JBiit it is to be 
/i|ped that this want of success will not prevent the subject 
fA?4i being resumed hereafter : For its usefulness and im- 
portii^ce, wlien properly understood, can hardly fail to 
engage every Ijraneli af tlie legislature ip its support. itj$ 
observed by Dr. Prirc^ that tiie pt)or’s rate in the year 
1777 amounted to .^'l,5b(),804. Since tliat Time* it has 
been doubled; and the truth seems to be, that the?e is a 
growing distress among t)ie poor, ocesasioned most probably 
by the price of provisions having increased jnore in propor» 
tion than the price of labour; which renders it idmost im- 
possible for a poor man, if he have a wife and family, to 
subsist on his wages. — Tills melancholy truth might be 
proved in the most con*^incing inanoer from the valuable 
informejtion communicated to Dr. Price by Mr. Mm'eion 
Fitt^ the member for Dorsetshire, whose humanity has 
led him to make particular enijuiries into the state of the 
poor of this Kingdom. — But it would be foreign "to my 
purpose to enter into disquisitions of this kind, though I 
cannot help observing liftw much it is to be lamented that 
others have not been stimulated by this benevolent exam- 
ple to.raake similar enquiries, and to interest themselves ia 
adopting such measures as might effectually relieve the* 
distresses of the labouring poor. By the foi ination of ra- 
tional 4>lans for this puiipose the many vv^etciied seiTtyne^ 
which have so often risen up to deluiie their hope? ^vould 
disappear, the indigent labourer and his family might jheli 
look forward without anxiety to seasons of sickness and old 




« Note Dare 151. Vol>L 



xlii 


PREFACE TO THB 


age, and the more wealthy enjoy the .advantage ol are* 
duction in the enormous expence with which the parishes 
are loaded for tlie maintenanec of their poor. — It is indeed 
a great misfortune that the different parochial clubs esta- 
blished in this kingdom should in general be founded on 
a(lich erroneous principles, ant^that a disposition so laudable 
in itself should not be properly directed and encouraged by 
the legislature. The funds of these Clubs have, k is 
been preserved by a late Act of Parliament from the 
predations of their treasurers. I^ut it would liave hernias 
well, perh^tjK, if provision had been made in the same Act 
against the mrmation of such clubs or of any Society for 
the benefit of Age, Widows, &c. without havang previously 
lubmitted 'their plans to some persons competent to judge 
of their efficiency. — At present they are formed from the 
crude suggestions of the most ignorant, who in order to 
procure a sufficient number of subscriptions often propose 
the most extravagant terms; so that it soon becomes a 
natter of very little consequence to the greater part of 
the subscribers whether they are robbed by their treasurer, 
jr rumecl by the multitude of their claimants. But of all 
:he phantoms which are held up to entice and to^deccive 
:lie public, none are more mischievous or deserve more 
jw^vere reprehension than the Tontines which have lately 
prevailed so much in every part of this country. By these, 
while the adventurer is flattered with the extravagant hope 
of making his fortune in a short period and at a small ex* 
pence, the worst spirit of gambling and idle speculatioa 
is called forth, andall those baneful effects which are pro- 
duced by a State Lottery in London are extended to tht 
remotest corners of the Kingdom. Is it not then a matter 
iff serious concern that this mlschkvous spirit should derive 
fanction and encouragentent from those who ought to exert 
eveqj effort In opposing it ? The annual establishment of a 
btate Lotteiy is now regularly enumerated among the ways 
and noeans of the Minister ; but of all the wretched mea- 
sures of finance which have lately been adopted, it is im- 
possible 
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possible to imagiii«bcmc so unprofitaWe to government, and 
at tbe same time so deleterious ia its consequences to the 
public. Wretched must be the condition of that country 
wliere tl^ morafe of tlie people arc sacrif ced to die interesti 
of the revenue, and where the ]^blic exigencies are pro* 
rided for by the pemicjbus assistance of such expedients’* 
•While the worst passions of the human mind are thus 
and maintained by those who ought to exert 
fcir power in suppressing them, we may Indeed lament 
tJi^‘ vi^ischievous consequences, hut it will be of little avail 
to oppose tliem by the sober efforts of reasojf and argu- 
ment. 


It was Dr. Pnco\^ Intentibn, as appears from some re- 
ferences in the former edition, to have continu^jd his ac- 
count of the public revenue and expenditure to the begin- 
ning of the year 1791. — He had also proposed to have 
published the three plans for payiijg.ofl' the national debt, 
which ;vere corniriunicatc^ hy him to Mr . in conse- 
quence of an application having been made to him for his 
opinion and advice on that subject .—One of these plans 
was adopted by the minister without the slightest acknow- 
ledgment, and now forms the foundation of tin Act for re- 
ducing the public debt,^hicli was established hy the legis- 
lature in I7^b, and contributed more than any other i^ca- 
sure ;o raise lh« credit of tlie la\e ATlnnnistration. la 
order as far as lay in my power to fulfil the.inicntions of 
Dr. Price, I have in the first Volume inserted those plans, 
togetlv^r with such remarks as were necessary to ct^lala 
them. These formed a part of a p^ynphlet pflbli.^\ed by 
myself on tlie subject in the yea/ 17 ' which having be«i 
long out of print, I thought so mucli at least of it might be 
preserved in this work, as would tend to illustrate the cop- 
duct of X Minister, wlu), whatever may be his pietensions 
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in Other ref;pccts^ does not appear to include gratitude in 
the list of his virtues. — At the conclusion of these remarks 
I J}avc also added an account of the National Debt ; — not 
indeed at the period to whicli Dr. Price intended to liavc 
brought it^ for that wouW have given a very imperfect idea 
(5f its amount, but to the end of the year 1801 ; from which 
it will be seen how feeble tlie operations of the best plans 
must have proved against the accelerated accumulations /)f * 
the last ten years. e 

But the chief alterations in this edition will be found an 
the arra7ig^?ent of tlie work. All that related to tlie same 
subject I have endeavoured, as far a' circumstances would 
permit, to bring together ; so that some of the Chapters 
which confposed the second, now form a part of the first 
Volunie, and on the contrary some Chapters in the first are 
transposed into the second Volume. By this means the 
whole is rendered more methodical at least, and the reader, 
in consequence, when studying any particular subject, will 
not be interrupted, as in the former editions, by having to 
examine different parts of the work before he finds all that 
has been written in it. on that subject. 

Hence the questions coDcernin^ Reversionary payments, 
and the application of those questions to the establishment 
of Societies for the benefit of Old Age and Widows, are 
followed by an account of the different Societies of this 
kind now existing in Great-Britain, In the next Chapter 
is given the method of calculating' the Values of Kever- 
sioi?:? depending on vSurvivorships, which appears to have 
been written chiefly wfith the view of correcting an, error 
dnU) whicl) JMr. De Moivre had fallen in the solution of 
those Problems. — To these succeed an account of the 
yalucV of the renewal of leases, und a Chapter coiiAaining 
the iu«^t expeditloujj method of computing the values of 
shigV* and joint lives according to any tables of observation. 
In the btli Chapter are given Theorems for finding the 
diiFerencc between the values of Annuities payable ye;irly, 
half-yearly, quarterly^ and momently j which, together with 

the 
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the algebraical notes at the end of the fust Volume, con- 
tain all that was formerly dispci’scd throughout the difler- 
ent parts of the work on the subject of Annuities and !((*- 
versions. 

The National Debt seems to, be a sul)i(ct not im- 
mediately connected with any of the other matteis of. 
li’Iiich these volumes arb composed. The 6‘th (Tajiter, 
^‘liereforc, which treats of 'public credit, the establishment 
sinking fund, the amount of the public debt, &c. is 
inslrted at the, end of the* 1st Volume, in order that the 
Mhf what has been written on the expectation' of 
life, the population of the kingdom, and the nnethod of 
forming tables of observations, might be coiliiected to- 
gether in the ‘Jd Volume. 

'I'he ditl'erent Chapters on these subjects constitute a 
great part of that Volume ; and the ri'inainder, exeepting 
an a])pendix at the end containing some eomiiutations and 
rules for the better formation of benefit club', i', entirely 
occupied by the vast variety oi’ Tables, which render this 
work valuable above every other puldication of the same 
kind. It is necessary, however, to observe that in thiv 
new arrangcnient not the slightest variation hits been made 
in the text, nor has any other improvement been Intended 
by the note^ and alteration® in this edition, than to 
methodize the general plan of the woik, and as far us^pos- 
-ible to follow Dr. Pi ta’s practice of extending and adapt- 
mg the information it eoiyaitis to the cireuinstanec' of tlic 
[uesent time. 


Joriuam;.^ IbO't, 
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Questions relating to Schemes for granting 
^Reversionary Annuities, and the Value of 
Assurances on Lives. 

QUESTION I. 

"A SET of married me'fi enter into a 
“ society tor securing ,5tfinuities to their wi- 
“ dows. VVdiat sum of money, ’in a single 
present payment, ouglit every member to 
“ contribute, in order to entitle his widow 
" to an annuity of 30 fgr her life, esti- 
“ mating interest at »l per centf’ 

ANSWER. 

It is evident, that the value of such an 
expectation is ditfer.ent, according to the dif- 
ferent ages of the purchasers, and the prp-v 
portion of the age of the wife to that of the 
husband. Let us then suppose, that every . 
person in such a society is of the same age 
with his wife, and that one witlu»anot;her*.all ^ 
the members when they ente,» may be re^^k- 
oned 40 years of age, as many entering abuve' 
this age as below it. It has been demon- 
strated by Mr. Dc Moivre and Mr. Simpson^ 
vpL. I, B that 
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that “ the value dif an anuvicy on thejoini’ 
*'• CO nli nuance of any two Iiv(\s subtracted 
“ from the value of an annuity on the life 
ill expectation,’! gives the true present 
value of an annuity oy what may hap'iien to 
remain of the latter of the two lives c.fter tiie 
. other. 

In the present case, (he, value of an annuity 
to be enjoyed during the /oh?/ conhnuanc' ;ot 
two lives, earh " 40, is according 

fo the jjvobab'ilities of life' in the Table ot 
Obsc'w'.bons formed by iJr. t lalley, from the 

bills 


“ SeeTablvVlL VoL il.’ 

I'he, values of ji/vnl livc ^ and reversions, as deduced 
from the Breslau ' o])servatiori?, are not givcti in any pan 
of this work from Mr. Dc Molvrc\^ rules in his treatise on 
annuities on lives. For these rules are approximations, 
which give rcfults sc far from fhc truth, as to be, not 
only Useless, ‘but dangerou.s. In the 4th a par- 

ticular account of this will he given, and aKo of the me- 
thod in which these values have been (‘ale 'dated. 

Mr. De Moh're has calculated the values of s'nnjlt‘ lives, 
on the supposition of an ecji/al deerenieuf of lij(- tlir hugh all 
it> singes till the age of 86, wliicli iie ( ons'diitru rl as the 
utmost [probable extent of life. ^ '{"bus, let tiicrc Uc 56 
|)ersoris alive at 30 3^ears of age. It is sn['[)0sed that one 
will (lie every yeat till, in 56 years, llu'y will he ad dead. 
The Stiinc will happen to 46 at U), in 46 years. ' Jo 36 
at 50, in 36 years, and so on for all other ages. The 
number of years \j:hich given life wants of 86, lie calls 
oniplejnentroi that life. Fifty-six, therefore, is the 
co)nUU‘mmt of 30;t46 of 40, and 36 of 50. 

^ This hypothesis eases Very much the laDour of calcu- 
lating the values of lives ; and at mo«t ages i>etvveen 30 
and 7^6 or 75, it is so conformable to Dr. IBv' od Table 
^bf Oliservntions, that I sliall not, In tli^ .e diink 

it necessary to dischiguish between tl: vj'iy.Vf -ingle 

• lives 
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bills t)f mortal! f 7 of Breshiv in Silesia. The 
value ul'a si/i<rlc life -40 years of age, as gi\’bn 
by Mr. DeMoivre, a^eeably to the same Ta- 
ble 


as deduced from jtliis Table^ and tlie same values 
deducrd bom tlie liypothesis. 

lu Older t'i avoid putting the reader to trouble, 1 have 
given this table among \)tlier tal)les in the A Ohmie. 
A*n(^l have also given two table.s wliieh f have formed 
from the bills of mortality at ]S!orlhain[)!(m and Noncid/ 
These last answer mf)re nearly to Mr.’iJr Mijinds hvpb- 
thesls than Dr. liuHdfs table ; and the diderj^nee between 
the values of silicic and /oini li\es liy lii/l'cTncsls^ and 
the same values computed strieT]v^,-irdm the laldvs, is 
generally le.-s in these tables thmi m Dr. Ha! ley' s. When 
therefore, in the course of *i{is work the values of single 
find /()//// l!\es are mentioned, as given agreeably to Dr. 
IJalldj.s table, it must be understood, that they are taken 
from the bth and "Jth tabWs, and given in strict agreenuTit 
only to die hypoihcdh ; and that for this reason, they 
are in real Hy still inor^ eon »braiabl(^ to the Northampton 
and Noi\ Icii tallies. , * 

d'h '*iij]ud)it:ints of London^ as is well known, not liv- 
ing so l(;ng as the rest of mankind, the values of dingle 
and ioint Tnes there are considerably less than those just 
inentioned. And, therefore, whenever ] liave had Lon- 
don lives ia view, J iiave given paiticuiar notice ,of it, 
aiui then' values from Mr. Shiipi.on, who has calcu- 
lated them hoin the London tallies of observation, 
the Tiddivs in tlic 2d Volume, (u) 

(ap AYhen this work was first published no other tables 
of tlie values of annuities on single and jo?nt lives had’ 
been computed from real obseiYatiuns.^ than those given 
by Mr. Simpson from the very inaccurate bills of iit^rta- 
lity in J/maoio Dr. Pricc^ ihcreforj^, at that^ tirje was 
under the necessity, in excmpiyfying his rules, of havi:>g 
recourse to Mr. De Moivred liypothesis. which, agdEeing 
nearly with tlie Brcslaiv table in the middle stages of life, 
he considered as more correct than tables deduced from 

B 2 the 
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blc, is 13.20“^; arfcl the former subtracted 
Ifom the latter, leaves 3.37, or the true num- 
ber of years purchase!, vehicli ou^ht to be 
paid for any' given 'annuity, to be enjoyed by 
U person 40 y'ears of age, providedhe survives 
another person of the same age, interest being 
'reckoned at 4 per cent, per annum. The an- 
nuity', therefore, proposed in this Question' 
being ^‘30, the present value of it is 30 mul- 
tiplied by 3 . 37 , or eiJl* 1 26'*^. 

By calculating from JSii. Simpson's Tables 


decrements ot in a large town, where they are 
always found to be riikioh '-Jdgher than among mankind in 
rencral. — In the fourth editi^;, however, rievv ttdjles were 
given of tlie Values of Single and Joint lives deduced 
from observations at Nortkamljton^ SurJedi, &c. winch 
have rendered this hypothesis altogether unnecessary, and 
»“nah]ed us to obtain the exact values of Annuities and 
TJ eversions in all cashes, instead ai those values which in 
the earlier and later periods of ..life do not even approxi- 
mate to the trutii. — l^ut inasniuch as Dr. Price chose to 
continue his original examples in the Iwa) editions which 
he published after computing tlie above-mentioned tables, 
riiavL* not ventured to alter them, but have contented 
my-ej,f with giving the correct values in the notes sub- 
ioined, which will he found in general to difler but little 
fro,ui those in the body of the work, owing to the ex- 
amples having hr the most part been confined to the 
middle stages of life, where the liypothesis agrees nearly 
as well wiih‘the Norihampion, as it does with the Brcslaiv 
table of observation. M. 

•^ee fable ¥1. 

eiic annuity by the Northampton table is worth 
37*7 years purcliasc, or ji’lOl 6s. M. 

' See Tables X and XI. Vol. II. 


formed, 
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lormed from Hie bills of imortality of Lon- 
don, this value comes out 3£l02. 

The clifFerence in tlje value of the reversion 
will be inconsiderable, whether the common 
age is taken a few yeajs more or less than -io, 
^'hus married men of 30 ought not, accord- 
ing to* Dr. Ilal/eys Table, to give two-tifths 
of a year's purchase more, for any given re- 
vereionary annuity for their wives, than mar- 
ried men of f) 0 . provided they arc ot the same 
ages with their wives; undone (juarter more, 
according to ITr. Simpsons TablJl the 
wives arc younger (as is gei^CiitTly tlu; ^ase) 
there will indeed be a co’ssfd^rablcditi’erence; 
for the value now •'determined would b(“ 
££120 according to the Bres/aiv Observa- 
tions, supposing the two lives to be 
and 33, or that wives are one with another 
seven years youhger than* their, husbands ; 
and ‘is. according to the London Ob- 
servations. 


QUESTION 11. 

“ Supposing such a society as that 
“ scribed in the preceding Question, to be 
“ limited to a certain number of .raembers^ 
“ and constantly kept up,to that number, by 
the admission of View membe^s as ptd^ncs 
“are lost, in consequence^ of their ‘pvv’n 
“ deaths, and the deaths of their wWes : 
“ What is the number of annuitants which, 
5, “ if 
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“ in some time liftcr its establishment, will 
come to be ronstantly upon it?” 

ANS#CR. 

r 

Since every marriage produces (utlier a 
widow (;r widow'er ; and since all inarriag('s 
taken together vi onid prouiice as many w i- 
dows as widowers, were every man and his 
wdfe of the same age, and the chance eq^niJ 
vvlneh shall die hrst ; it is evident, tliat the 
nUmbiM’ of widowes that liaVe ever existed in 
the W'a'ijff, would, in this case, be equal to 
half ^ihe numi>i'r of marriages. And what 
would take place., in- ili^e world, must also, on 
the same suppositions, Nake place in this so- 
ciety. — . — [n other words; every other per- 
son in such a society leaving a widow, there 
must arise from it a number of wddows equal 
to half its pwm miinber. — But this does not 
determine what number,”ali living at one and 
the same time, tlic society may expect will 
come to be constantly iq)on it. For if every 
widow" lived no more than a year, the societ}^ 
would never have more annuitants upon it, 
Bian came on in a year. And on the con- 
trary, if none Fver died, the number of„ an- 
nuitants would go on increasing for ever. — 
lis, therefore,, nece,ssary, in order to answ^er 
the-prespnt efiquiry, to dbtcrinine how long 
■t^e duration of hirvivorship between persons 
of e^jual ages will be, compared w itii ibc</^/- 
ration of marriage. And the truth is, that, 
siipposing the jirobabilitics of life to doerease . 

uniformh'. 
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uniformly tile former isjequal to the latter; 
and consequently, that the number of sur- 
vivors, or (which is the same supposing no 
second marriages) oi'widpics and ividowers 
alive together, whicl) will arise from any 
given set of such marriages constantly kept 
up, w-ill be equal ’to the whole number of 
marriages ; or half of them (tiie number of 
wridow's in particular) equal to ha/ f the num- 
ber of marriages. — Now, it appears that in 
most towns the decrease in the probabilities 
of life is in fact nearly uniform. According 
to the Breslaic,\\\c \oririch ix^'l-IsorlJiamptu?! 
Tables of Observation, abvit),st the same num- 
bers die every v('ar frttm 20 years of age to 
77®- After tins, indeed, fewer (lie, gnd the 
rate' of decrease in the probabilities of life is 
retarded. But this deviation from the hypo- 
thesis is inconsiderable; and its^ effect, in 
the present case, is to render the duration of 
survivorship laager than it would otherwise 


^ That is, suppf>slna: that out of any given numb'er 
alive at any age, the same number will die every yoartill 
all arc dead. See llu* ^/receding note. That on this hy- ' 
potlicsi.'^, tlie dm'ation of survivorship is equal to theiiiT- 
ration of marriage, when the ages are ^t[ual ; or, in other 
words, that the cxpcclatlon of two joint lives, tlie riges 
being equal, is the same with the (Xpcriafin/i of survivor- 
ship, may be learnt Titirn the l8^h and, 20lh ijrgblcnis of 
Mr. Dr Moirrr's U'catibc on annuities; 't\nd a aemdtst ra- 
tion of it, together with a partieulajf explanatioL ^f thij^ 
iubjecT, may be found at the beginning of the first 
to which 1 must beg the r-cader to turn, if he is at any 
ioss about the full meaning of what is here said. 

« SccTables V. VIII, and XVII Vob II, 
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be. According to(lthe hondoii Table of Ob- 
servations, the numbers dying every year 
begin to grow less at ^5o years of age ; and 
from hence to ex,treme old age, there is a 
constant retardation i^i the decrease of the 
probabilities of life*'. Upon the whole, there- 
fore, it appears, in answer to the present 
Question, “ that according to the three 
“ former Tables of Observations, and sn()- 
“ posing no widows to marry, the number 
enquired after is sometvhaf greater than 
“ half jtl^' number of (he society; but, ac- 
“■ cording io’^ii^LordoN Table, a good deal 
gi eater." f 

It must be carefully'^emcmbered, that this 
has been det('i !nincd on (he supj'osition, that 
husbrmds and tlu'ir wives are of equal ages, 
and that in this case it becomes an equal 
chance which shall die first. Jn reality nei- 
ther of tiiesc siippositions is just. Husbands 
in general are oicler than their wives; and, in 
equal ages, tlic mortality of males has been 
fduncl to be greater than the mortality of fe- 
males. For both these reasons, it is much 
more than an eqeed chance that the husband 
will die before his wife, or that the woman 
shall be the survivor of a marriage, and not 
the man. This will increase considerably 
l^hc/diir^ition^ of survivorsdiip on the part of 


Tlie reason of this diflerence between the London 
and otiier Tables, will be given at the end of tlie se- 
cond Kssayy ,, 


the 
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the woman, ;fnd consequently the number 
enquired after in this Question. The mar- 
riage of widows will also diminish this num- 
ber, and the operation oti these causes \^'i]J 
be dili'erent in differertt situations. But it i.s 
'by no means to be expected (in the situation 
of the societies I have in view) that the di- 
minution from tlie latter cause will be con- 
siderable enough to overbalance the o])cra- 
tion ol'all the other causes which liavc been 
mentioned, and “reduce the number under 
consideration so low', as lialf tlKyj-juniJLier of 
marriages '. 


SCHOnlUM. 

In London it appears, tliat there is a re- 
tardation of the decrease in the probabilities 
of life, which renders the duration of survi- 
vorship betw'een tWo lives (^'eijual ages, con- 
sidcra’bly longer tlian their joint continuance. 
It seems w orth obseiwing, that this is the 
reason wdiy, though the probabilities of life, 
and therefore the values of single and joint 
lives, are less in Lwidou than in <>( her places, '■ 
yet the values of reversions depending on s-m- 
vivofships, arc in some cases 'greater llune. 
It is proper to add, that this likevrise is the 
reason why, in calculating the, value ^. of j oint 
lives and reversions, the presenl value of au 
annuity payable yearly to thd survivor of 'lwd> 

* It will !)e observed' hereafter^ tliat tbJ^ observation 
► has been found to be true in fact.. 
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equal lives, may c|)me out equal to, or even 
givater than, the present value of a like an- 
nuity for the joint lives. As an annuity, 
during such survivorship, will probably not 
feecome payable for some 3a'ars, and there- 
fore the money given for it will l)ave time 
to aceumulale, it is manitest, that the value 
of it could never he equal^ to the value of an 
annuity on tlie joint lives, the payment of 
which begins immediately, were not the ob- 
servation now Inade true. 

'^I^ESTION^ in. 

“ Such a society''«!i that described in the 
" preceding Questions^ being supposed; in 
“ w'hat 'time will the number of annuitants 
“ upon it come to a maximum 

ANSWER*. 

In order to be more clear in answering this 
Question, 1 will first suppose the society to 
comprehend in it from its first establishment, 
all the married persons of all ages in any town 
Of country, v\ here the number of people con- 
tinue constantly the same. In this case, the 
whole collective body of members will be at 
their greatest age at the time of the establish- 
ment oj[ the , society : and the number of 
rneiy.*^)er,«, together with the number of wi- 
dows' left every yeai:, will, taking one year 
with another, admit of no increase or dimi- 
nution. The number of widows in life to- 
gether, d/. rived from any given number com- 
1 ' iug 
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ing on a soriett every year) will increase con- 
tinually, till as many die od' as are added 
evt'fv year ; that is till they come to die off 
as fast as possible. ,Bj[t they cannot die off 
as fast as possible, tillHhe whole rollectivc, 
’body of V, :t!(»\vs are at their grcahsst age : or, 
till tlK*re is au\{)ny them the greatest number 
■possible of tise oldest widows; and, therefore, 
not till (here has be<‘n time for an ac- 
cession to the Oldest widows, from the 
youngest part of the v. idows 'tiiat come on 
annually. 

ia't us, for the sake of gj^oarer jirccision,- 
divide the whole mediu.a*. 'of widows that 
come on every year, into different clas.ses ac- 
cording to their different ageS; and .suppose 
some to be left at 5(3 years of age, some at -l6, 
some at PjO, and some at i!(). h he widows, 
constantly in life logetlier, derived from the 
tirst class, will come to their greatest age, 
and to a maxinnun, in e,o years, supposing, 
with Mr. Dc Moivre, 8(3 to be th.e utmost 
extent of life. T.he same will hi:i[)pen to the 
second class in 40., years, and to the third in' 
50 ycarsh But thi' whole body, composed 
of these classes, wiil not eoide to a niaxi- 
n/um, till the .same happens to the, fourth or- 
youngest class; that is, not till th e^em l of 
6‘o years. After this, the atlitirs of the, society, 

^ In note (A), at the end of the 2rl Voluitie, a riile is 
given by which the numbers alive at the er>d of any par- 
ticular nnmhei' of years may be very easily deicrmined- 

will 
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will become sfcdi!^->nari), and vhe number of 
apniiitants upon it of all ages will keep 
always nearly the same. 

Such is the answer to this Question, sup- 
posing a society to begin 'with its complete* 
number of members, consisting of married 
persons of ail ages, in the same proportion to 
one another, with the proportions in which 

they exist in the world. If it begins with 

its complete number of members, but at the 
same. hnl'* admits none above a particular 
age: If, fbt^instance, it begins with 200 
members all un^ih'.io, and afterwards limits 
itself to this number, and keeps it up by ad- 
mitting, every year, at all ages between 26 
and 50 , new members as old ones drop off; 
in this case, the period necessary to biing on 
the maxinnun of •annuitant's will be just dou- 
bled. For, in the first place, the whole col- 
lective body of members will be Co years in 
getting to their greatest age, as may easily 
appear from what has been just said. '^Ilie 
.•annual medium of widoivs therefore, that 
wijl come on the society will increase con- 
tinually for Co years ; it being evident, that 
the older any set of married men are, taken 
one with another, the faster they will leave 
■^■idifw-s. Ami after this 'annual medium is 
(incr^iiseci to a nkuitimm, Co years more will 
be necessary to bring to a maximum the num- 
ber in life together, derived from such n fixed 

ahnual rpodium constantly coming on.i If, 

speh 
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such a society Is any numbjin’ of years in gain- 
ing its viaxhnwu of members, the time nt:- 
nessary to bringon the.«iaai’»r/o>/of anmiitants 
will be still further ttroh^nged, and will be 
equal to twice 6o jeare with that number of 
years added. — Most of the societies for grant- 
ing annuities to widows are of this kind: 
and, therefore, supposing them to gain their 
complete number of members in ten years, 
and for ever afterwards to preserve the 
number of annuitants upon them v ill go oh 
increasing for 130 years — It is pr<,'.^cr;^. how- 
ever, to be remembered, tlyif the increase 
will be quicker at first, and afterwards slower; 
and that, within 20 or 30 years^of the end 
of this term, it will be so slow as scarcely to 
be sensible, though still real. 

All who will bestow due attention on this 
subject must see ’these decisions to be just; 
and a demonstration of them might be given, 
in a form more strictly mathematical, were 
it necessary. 


QUF.STION IV. 

Suppose the members of such a society 
“ as .that described in the preceding Ques- 
“ tions, to chuse making annual 'paynicnts' 
“ during the continimnce ef marriage. , 

“ of the sura which the reversionary tniraity* 
‘‘for their vvidows is vtK)rtlr in 
“ ney : What ought these annual payments 
“ to be, estimating interest at 4 (m: cent f" 


ANSWER, 
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Answer. 

• Tills will be easily determined, by finding 
what animal payinent.%, during tv. o joint lives 
of given age.s, are equivalent to the value of 
'the rever.'^ionaf v annuity i i presei/f inonei /. — 
Suppose, a.s bu Question 1. (he two joint lives 
to be each 4 i, and tlie reversionary annuity 
, pci' annum. An annual payment during 
the continuance of two such lives is worth, 
according to Dr. J failet/s d'able of Observa- 
tions, 9 82* years purchase. The annual 
jiayrm'ut then ought to be such as being mul- 
tiplied by Q.'S2, will pn'duce"’ j, the 

present value of' the annuity in one payment 
by Question 1. Divide then by 

9.82, and the quotient, or .^£.’ 10.8 will be the 

answer. This is very nearly the annual 

payment of all the members at an average, 
supposing equal ■'numbers to offer them.selves 
for admission of every age between 3o and 
SO. As much as some give les.s, others 

‘ 8ee Table VII. Vo!. 11. 

Particular notice slumld Ix' taken of the metliod of 
notation here used, because it ulii be carried tlirough the 

whole of this work. The fi^rares on tlic l iirht l\and of 

the full-poydt signify the decimal paib of A'i- 'J'hus; 
^’101.1, is 101 and the 10th of ,-^^0 or .^’101 and 2s. — 
. 5 ^ .^ 9, and 3f7th huiulrtakhs ol :i 1 ol* 

lOci^'-c: — k d'W, and hundredths of 

Gs. TiL ^in general; it should lie remembered, 

that^ 2 sliillings allowed for every unit in tlie first place 
of decimals, and two-penec half-penny h;r every unit in 
the second .yluce of decimals, will give, nearly enough, 
the value the dccim^^l^art of every sucii expression. 

ought 
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ought to give* more, acco|*ding to their ex- 
cess of age. Thus, the annual payment of 
a married person, 30 veails of age, ought to 
be ,^ 9 . 39 ; and of a perspn .50 years of age, 

1.33 If the vmues of joint lives and 

of the reversionar}' annuity are taken agree- 
ably to the London Table of Observations, 
these annual pajments will be, for 30 years 
of age", ^£ 10 . 9 — for 40, ^£,’12.6 — for .50, 
^ 14 . 5 . 

, If either the rate or interest is supposed 
lower, or wives are supposed yoeogtj. than 
their husbands, the annual payments will be 
increased. But there is no occasion for point- 
ing out particularly the did'ereuce. It may 
be easily tbund in any eases by the divections 
jiow giver!. '^J'liere is, however, one obser- 
vation \\ hich ought to be here carefully at- 
tcnd(.“d to. — This hrethod of calculation sup- 
pcises,. that the tirsf annual payment is not 


Tliese payiiKTits l>v the Northampton Table are 
and reb[)ective1y. 

" The value of two joint lives of 30^ taken from Tabl^ 
XIL Voh 11. is 9.G. 'lliis subtracted from the value of 
the life in expectation^ or from 13.1, by Table XI, 
gives 3.5, the number of years purchase which an an- 
nuity for a life of 30 years of age, after arjother life of: 
the same age, is worth. This remainder, multiplied* by 
30, gives 105, the value in a sAiglc pfiwinent^'. 4 jmpsing 
the reversionary annuity to be 30. And dtrided 

by 9.0, gives .£’10.9, the value^ of t?ie same annuity iil> 
annual paymeins, dining the joint continuance of ihg two 
lives, according to the Lomlut observations. — By similar 
operations all the oiber values above giwi have been 
Jound. 


to 
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to be made till th| end of a \’t“ar. If it is to 
be innncdiaichj, the value of the joint 

lives will be inerJased one year’s purchase; 
and, thcrci'or<\ in^ord/r to find in tins case 
’fhe annual payments vecjuircd the value in 
present money found by Quest. 1 . must be 
divided by the value of the joint lr.es in- 
creased by unity, and, in this way, the pre- 
ceding values at i per cent, according to the 
i? Observations, nill be found to be 

i£,8.()2 — — rX’10.07 r — According to 
the L Observations, dC 1 0, — 1 1 .2, — 

£12.7. 


QUESTION V. 

A society may cJiuse to make abate- 
“ ments in these atmual payments, and to 
“ rcquirci the remainder of the value of the 
“ reversioRary aiinuity fo be given, in fines 
“ or ])rcmiuras, at the time of admission. It 
“ may, for instance, chuse to fix the annual 
“pa3nncnts of all the members to 5 guineas, 
“ What, in this case, would be the premium 
due at admission, the annuity being sup- 
" posed a £’30 per annum, and interest being 
at 4 per cent f’ 


ANSWER. 

* Ivnond the wb.olc present value of the an- 
nuity ill one payment, subtract the value of 


« p T5y Tabic, j£9.3G, and 

M. 

5 guineas 
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guineas per*anmm, durjng the joint lives; 
;u\<l ttic remainder will be the answer. 

Supposing the joipt In'cs both -to, the 
whole present valueiof the annuity in one 
payment is, according’ to the /br.v/rt/t’ Obser- 
vations, by Quest. I. — Ihe value 

of 5 guineas per annum, or of £5.25 per 
annum, during two such joint lives, is 
r£5.‘25, multi})lied l)y the vahle of tlie joint 
lives: that is, 5.25, multiplied by 9-82, or 
£51.55-, and thfs subtracted !Vom ^£.101.1*, 
gives £‘i(j.55, the answer required for two 
lives at the age of 40. Tlvc answer found 
in the same way for two Iwcs whose com- 
mon age is 30, is <5^46.5, — arid for two 
lives at 5o, ,^'50'). 

According to the London Observations, 
tlu'sc values are, for two lives, at 30, 
£5^.(). — At 40, £5Q):A . — At r.o,.e£63.3. 

If the f rst of the annual payments is to be 
made immediately, the true answer will, ir, 
every instance, be the values found in .the 
manner now directed, diminished by the an- 
nual payment; or,» in the j.>resent case, 5 
guineas less tlian the values specitied. 

The valiK s, in sing/e and annual pay- 
ments, of any other reversionary annuity, vvijl 
be as much greater or less ihan ^iese,>_p s. th e 
annuity itself is greater or less. 

1 These lliree values by the K‘>rthcimpton Tabic are 
jf’49.75, ^'44.G5 and ut\‘)3.ur'. '4. 
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tiUf^STION VI. 

^ A person 35 \cars of age wants to buy 
“ an annuity, for fjwhat may happen to re- 
" main of his life afi.er 5o years of age. 
What is the value' of such an annuity in 
rca/J// money, and also in oninial [.ayments, 
'‘till he attains to the said age; tiiat is, in 
“annual payments tor !5 yiairs, sni^ject in 
“ the nu'an time to failure, should his life 
tail ?" 

^ N S. W !-, It. 

'ilie [)n'.:-cnt value of such an annuity !« 
Xhc' prc^'.ent vah.e ol'a life at 50, in moiu'} to 
Lc reci'ived t 5 years hence, and the payment 
of which depends on the contingency ot' the 
continuance of the given life ]5 }ears. That 
is; it is ecjnal to the value of a life at 5o, 
multiplied by the present yalue of sQl to Ix' 
receiMal lit the end of '5 j ears, and also hy 
the probability that the given life will con- 
tinue so long. — A life at 5o, according to 
Mr. l)e Moivres valuation of lives, and 
ret honing interest at -1 per cent, is wortli 
J1.34 years purehase. The present value 
oh 1 to be received at the end of 1 5 years, 
us, by d'able I. Vol. II. 0.55.53. And the 
probability that a life at 35, will continue 1 5 
ycM^da, accerding' to the Breslaw Observa- 
Aions -y g ob And these three values, multi- 
plied 

^ Tlie prrfjTibillty that a given life shall contlniic any 
number of years, or a given age^ is (as is wel‘ 

(known/ 
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plied bj otie another, g^ve 4.4-4, or the 
number of }ears purchaselthat ought to be 
given for the annuity. — Tlie annuity then 
being supposed its* value in present 

money is c£22'2. . 

In order to tind i.liis value in ayimuil patj- 
while the given life is attaining 5o, 
’it is neees.sary to tind the value of anannnitv 
for i.-j vears, subject to t'ailure on the ex- 
tinetion of tlie i/iven life. And tlie value ot 
such aiinuitv is, (/videnth, llie last value 
hubiraeted fi om the value of the given life ; 
or, in the present instance, - .:£’l.44, sub- 
tracted from .fii 13 . 97 . (ItJee 'Table VI. 
Vol. II.) that is, c-^^ 9 . 53 . — £?,22 then, 

lieingthe present value of an annuity of £:)Q 
t or the remainder of a life now 35, after at- 
taining 50; and 9.53 being the number of 

known) the fraction, wliose rnnnerator U tlie number of 
tlie living in any "liable of ObseiAalions opposite to the 
oire/j age and denominator^ the imniber opposite to tlie 
present age of the given life. Thus, in the pie'^ent* in- 
stance ; is the number in Dr. HaLleif^ 'fable t)pj»o~ 
site to 50, and 400 the rauinber opposite to 35. 'or 

the odds of 17 to 7) therefore, the probability that 
person whose age is 35 shall attain to 50, or live 15 year^. 
In the same manner it will appear, that, according to the 
#aine Table, the probability that a person at this age shall 
Jive 25 years, is or nearly an ^wen chance. 

At Norwich and Northmftptoji a person the sai^^®;e, 
has an even chance of living 26 yearg; but in Lorn^Mn^ 
scarcely 20 years. Sec Tables V.* Vlll. IX. and 
at the beginning of VoL II. I will add, though foreign 
to my present jiurpose, that a person at the ^^nne age has 
in these towns a better chance of livine; one veai, than 
in*/ (finhjrt^ ^n the proportion of 3 

C 2 
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years purchase, li^hich ought to be given for 
an annual payme/Ut to last 15 years, if a life 
now 35 l^sts so long, it follows that the 
value of the saitie rnnuity in annual pay- 
ments, till this life attains 50, is Ji'lTl di- 
vided by 9-53 ; or ^£23.3. 

This calculation supposes, that the first of 
the annual payments is not to be made till 
the end of a year. If the first payment is 
made immediately, the value will be, the 
single paifment divided b^^fhe Aalue of the life 
for the given term increased by unity; that 
is, in the present case, £222 divided bs 
10.53; or.£2‘l.o8\ 

If the value of the annuity is required in 
a single payment, over and above any given 
annual paMueni ; deduct the value ot the an- 
nual payment from the whole value in a sin- 
gle present payment, and the remainder will 
be the answ er. — Thus, let 5 guineas; i)i the 
present instance, be the given annual pay- 
ment for the assigned term ; and let the cn- 

* It nevi^r happens that the annual payments are niatlc 
in this manner — The usual, indeed the invariable niethud 
is, to advance the first payment immediately, and the re- 
maining ones at the beginning of each of the following 
years ; so'that the number of payments shall be equal to 
ilie number of years. — The single payment therefore 
be divided by the vjdiie of the life for one yan 
/eiv tmn. the given term increased by unity ; hence 
ii/tlie present case, inSiead of being divided by ^10.63, 
should be divided by j^lO.18, (or the value of the life 
iur 14 years, increased by unity,) and consequently the 
annual payinent will be ^’21.8, which agrees nearly with 
tiic same paymen<^ found by the Northampton Table. TfL 

i quiry 
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quiry be, how much morejjn present monej'’ 
the supposed annuity is jworth. By what 
has been just said, 9.53,1 multiplied by 5 
guineas, that is, .<^5.|) is» the value of the 
annual payment and this sum deducted 
from //i,'222, leaves^ ^1/2 the answer. 

It the annual payment begins immediately, 
its value is 10.53, piultiplied by 5 guineas, 
and the answer comes out 75'. 

In tliis way may be found ’tlie value, in 
single and annual payments, of a*ny other 
annuity, payable to an assigned life, after a 
given term o-f years, taking tiny valuation of 
lives or interest of money. But, care must 
be taken to remember, that it is the •title to 
the annuity that will commence at the end 
of the given term, and that the first payment 
is not to be made yill a fear aWerwards; 
that is, in the case here specilied, not till 
the end of iG years. 

SC 110 LI U.M. 

The value of tke remainder of two joint 
lives, after a given term of years, is likewise' 
the value of <=£1 due at the end of the given 
term multiplied by the value of t*wo joint' 
lives, each older b^ the given ^rm the 
given lives; and this product, multipJ^wby 

‘ If the ]):i)'ments are confined to ,the beginning of 
each year, (See note, jjage 20 5 guineas ^hould be mul- 
tiplied into 10.18, and (lie answer will tlien be ^ 168.55. • 

M. 

2 the 
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the probabHity, thH the e;ivcn joint lives shall 
not fail in the givhti term : or (which is the 
same) by the protluct of the two prol'al^ili- 
ties, that the singi’e li^^cs sltall each continue 
the' given term. And tlie valtu' of an an- 
nuity, on any given joint, liv'cs fora t<'i’m of 
years beginning no'.\ , is this last value sul) 
tract('(l tVom tlu' wliole }'resent value of llu', 
ioiut lives. Thus; the value of two joint 
Jives, one ^o y cai's ofagx', and the other .^> 0 , 
(see Ibble Ml. \ Ol. 'll.) is 8.C)1 ; whicJi, 
midtiplie'd by 0 . 675 /'), the value of ..£’1 due 
10 years hence, and by - 3 ) 7 (the probability 
that a life at *30 shall continue lovears) 
and also (the probability that a life 

at 40 'shall continue 10 years) give 3.()2, the 
pre.^ent value of the remainder of two joint 
Jiv.' , agf'd 30 and 40, after ] 0 years ; and 
this value, subs'tracted.from 10.13, (the va- 
lue in d able VII. ibid, of two joint lives, 
aged 30 and 40) leaves 6 . 51 , their value for 
JO years. 

As the v'alue of the longest of two lives is 
always the value of the Joh/l lives, sub- 
tracted from the sum of the values of the 
tvvm single lives; their vadue also for any 
given term, is the value of the joint lives 
for^^fcs -givep terns, subtv.acted from llu' .sum 
of J.h^values 0 / the single lives tor the given 
term. 

The truth' of these rules may easily ap- 
pear without particular ])roof. I have, 
however, point.od .out the method" of de- 
monstrating 
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jnotjstrating them in a rpte^ at the end of 
this M'ork. 

By similar operations, imay be toimd the 
values ot three or nulre joint lives, or the 
lojigest of three or nif)re li', es, for a given 
ferm ot years, or pi’ wiiaf s.bail remain ot 
fhr-ni after a uiAam term of wars. 

O j 

QUl^STION Vfi. 

I'he present value is n-f'uiretl of an an- 
■' miity to he en’jojaai by one life, i'or "w hat 
“ may happen to remain of it hevond an- 
oliier life, aft' r a given t('rm : (liat is, 
[>rovided both lives eonfinue, from the 
“ present time, to tiic end ot a, given term 
“ of years ?” 


ANSWER. 

Find the value qf the amnutii for two 
lives Irreatcr, by the given term of y('ars, 
than the given lives. Discount this value 
for th<' given term ; and then, nniltipdy by 
the probability, that the two given Ijves 
shall both continue* the given term ; and the 
product will be the answer. 

EXAM RLE. 

Let the two live§ he eaeh 3(^. 

.seven years. The annuity ^^10. JrfT5fest 

4 per rent. The given lives, increa^e^ b)^ 

7 years, become each 37 . Tii^ value oftwc 

*" See note (B) at the end of* Vol. II. 

joint 
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joint lives each 3^, is (by Tal)]e YIL V^oL 
IJ.) 10.25. The ' value of a single life at 
,37, is (by Tab]; VL ibid.) 13. 67 . The 
former, subtracte(l from the latter, is 3.-12, 
or the value ot an aniiuity for the life of a 
person 37 years of age, after another of the 
.same age, by Quest. L — 3.42 discounted for 
7 years, (that is, multiplied by 0 . 7 fi, tlic 
value of due at the end of seven years 
by Table L Vol. II.) is 2 .( 1 — The proba- 
bility that a skngle life at 3 o shall ronuf^'fic 7 
}'ears, is ..(by the hypothesis explained page 
2 :) II The probability, therefore, that 

two 

^ In this ca5^e, it is on some accounts best, a? well as 
easiest, to take the ^prol);;])ili ties of life froin the hvpo- 
th.esis, rather tlian immediately from the Tables. — I jity- 
sjx persons being supposed alive at 30, one will die every 
year, ru'cording to thy hvpothe4>« At the end of scv('n 
years then, the number of the*- living will he 41), and 4 ^, 
or the of 7 to 1, is, by note, p. IS, the probability, 

Htat a life, aged 30, will continue 7 >ears; and this frac- 
tion,' multiplied by itself, is the probability, that two 
!i.ves this age shall iv/h continue 7 years. In general, 
it mpst be remembered, that the probability, that any two 
or more events shall all lia))pei 4 ., is the product arising 
.from niultiplying by one another, the probabilities of all 
the events taken separately. The probability, tlicrefore, 
that any number of persons will all live any given time, 
rightly found by multiplying into one another the pro- 
babilities that each of tliein will live that tir^ie. It may 
furtlnwr* ^ ^ of use to some, fhatr I should observe here, 
^hat th^difference ^between unity and the fraction ex- 
juess^.ug the probability tiiat an event will happen, gives 
the probability that it will not happen. Thus; the pro- 
bability, that a |:^rson 40 years of age wall live 1 1 years, 
by the Broslaw Table, (or Table V. Vol. II.) 

The probability, therefore, that he will live ^11 years/ 

is 
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two such lives shall both continue 7 years, 
js heeiinals |o. 765. And 2.^, 

niuhiplied by O.70’5, is iIqHQ, the number 
of years purchase which (jught to be given 
for an annuity, to be dnjoyed by a life now 
3^ ears of age, after a life of the same age, 
proviiied both continue 7 years. The an- 
nuity then being cA’lo, its present value is 

Jiy similar operations, it may be found, 
that sujiposing the ti'rni one- year, and the 
ages and the rate of interest the ^aine, tlic 
present value of the same reversionary an- 
nuity is -I ; and that if the term is 15 

years, the value is A^Q.7 

For two lives each 40, these’ values are 
.A^oO.Z'S. — rA.’l7-44 , — <s£’ 7-3, the term being 
1, 7, or 15 years. 

For two lives •each 50,, the same values 
for th.e same terms, ’are £>£,'28.2 — h6'i3.80 — 
^ 4.34 ^ 

These values, aceording to the Ijnuhn 

is suhtmoted from unity or In like niauner^ 

probability tliat two persons aa;cd dO shall lol/i live 
7 years, being 0.7b5, the probability that t]\ey will 7io^ 
both live so long, or that one or ollirr of tliem will die in 
7 y(‘a!*s, is 0.7^3 subtracted fioni unity, or .235. 

If any reader is uiiwiding'to take these ilsseit ions for"" 
granted, lie should consult th<i beginning of Mr. De 
Molvrts^ or Mr. Simps^Ji's Treatises oh the T) 0 |^ 2 ff/ic of 
Chances, where he will find them demonstrated. 

^ By tlie North 0711 pf on Tabl*e 10.03, and the six 
follov\ing values by tlie same Table arcY^Sl.Ol^ .^T7-b9, 
^.7.b*C .XM 1.3, and .XM.G4. M. 

^ See ♦Note (C) at the cud of Voh 11. 


Observations 



^(5 Qi/cstkms concerning 

Observation.s and Air. Simpson's Tables of 
the values c-f Singl’ and joint lives, are, 

For 2 lives at s'ot— /. 32 !o 5 — /.]S.62 — /7.66. 

at 40<‘— /.;io.7 — /.15.() — /.r).45. 
at f)0— /.2(p.3(l— /.12.33 — 

/’I 

question VIII. 

“ I.vf the scl^eiTje of a society for granting 

annuities to widows, be, that if a member 
“lives a year after admission, bis widow 
“’sliall be entitled to a life annuity of r£, 2 o, 
“ !f ,s'(7Y7/' v( ars, to more, or c^ 3 o in 

“ t' , whole. \\ ff teen years, to anotlier 
“ ado ioeal ,iC’].o, or in the whole 

“ Wiiu* oaglit to be the annual payments of 
“ the n'.cmbers for the ages of 3o, 40, and 
“ 3 (E suppc/sit'.g them of the same ages 
“ With their wives, and allowing compound 
“ interest at 1 per cent f' 

ANSWER. 

According to the hypothesis, explained 
p. 2^ and, therefore, very nearly according 
lo the tables of Observation for Breslain 
dnd Noririch, or I’ables V. and VH 1 . at the 
beginning of \ Ol. 1 1. 

.41; .£8 .()C) ; c£^ 0 5 . 

(f 

A( 2 ! 35 ^tling It) tfic London Observations. 

'VO 

^£9.4 1 ; dLh 0.1/; dl 1 0.92 E 

Arcordinr KEthc Northampton Tabic itTB. 33 ; ; 

if:».44. ‘ M. ' 

£bese 



Reic) Sionary Annuities, See. 27, 

'I’hcf e \ allies are easily iledueeil from tlie’ 
values in the last QiK'stiln. l or examp]«e 
d he \ alue of eRlo per atipuni for life to -k> 
alter 40, providetl the,j('!;»t I'ves do not tail 
'.ear, is, aeeonliny to tin' hefto/]u\-:is, 
cX.'to.'ta. vahi(' of -'/f.O) /,>e/' annmn, 

in tlie same eireumvtance' , is tin relore 
Xoo.liO'. in like ^ manner, llie value of 
X'lo after seven w-ars, is X’l/.-M And 
of X‘lo after 1 .s r evirs vfll.?,. 'idiese values 
tom'tlier make X'8r>.-1, or tiie ^alue of tilt* 
exjx'etation, described in tins Qitc'stion, in 
a s/n"/e tvesent ^niijinenf ; which, divided hv 
tiic value (by 'i'able.VlI. Vol. !!.) of 
two Joint lives at -to, giv(\s .X'S.fK), the va- 
lue of tlie same expectation in anniuil jniy- 
■inents, during the joint lives, in the same 
manner may be found the answer in all cases 
to anv Questions Aail’ this kind. 

'ildiese calculations suppose, that the an- 
nual payments do not bi'gin till th(' end ot 
a year, if thev are to b(‘gin itninediaiely, the 
in\c annual pan men ts nill be, as was before 

0- i/ ^ 0 

observed, the single pa) ments, divided by thTi 
■value of the joint lives increased by uniiv 
and.in tlu' j)re.‘=enl ea.se they will b(‘, by the 
fujp()lhesis, 

x'r.;r. ; . X^s.wr 

fb. the London Obseyvations, 

X'8 .52; .XO-Ol) ; X <J.5 1 

Bv die Noythaih/'fvfi 01)H'rval!Oii‘ sl'J.OG, jfH.Oli. 

^S.4. M. 
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By the method^ of calciilaiion now ex- 
plained may be c isily ibund in all cases, 
supposing the anr.ual payments previously 
settled, what are tlie reversionary annuities 
corresponding to them in value. Thus, thf. 
annuities being the same with those men- 
tioned in this Question, the mean annual 
payments for all ages between 3o and 50, 
arc nearly ^£8 according to the highest pro- 
babilities of life ; ^9 according to the /o/e- 
Cot ; and 8 guineas the medium,''; interest 
being at 4 per cent, and the first payment to 
be made immediately. 

If the mean annual payments, beginning 
immediately, are fixed to five' guineas, the 
corresponding life annuities will be nearly 
(by the hypothesis) cM 1 2, if the contributor 
lives a year, and £2 \ if he lives seven years; 
or (by the London Observaiions) ,^12 if he 
lives a year, and £‘20 if he lives seven 
years ‘f 

It 

' The value of tliis expectation^ supposing inarvicd 
\nen 40 years of age, and their Wives 30, is, in a single 
payment, ^Tl3. In annual payments iiegiiining imme- 
diately, .si’O.SS, by the hypothesis. And ^' 167 . — and 
•'^'lO.OS, by |he London Observations. (/) 

{b) By the Northampton Table *^116.4 and 10.13. 

M. 

Iflhe annuities, in expectation are .^"14 provided a 
memler lives a year, and < provided he lives seven 
years, the proper mean slugl-e payments for all ages, taken 
one witii another^^ .(inder SO or 52, is SO guineas nearly, 
according to all the 4'ables of Observa^tion, supposing 
f(juality of age between men and tht ir wives. And the 

addition 
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It is observable, that the diflerence in the' 
vain es of the annuities, rlrising from dithjr- 
enee of ages and the di]|erence in the pro- 
babilities of life, is less in*this Question than 
4 n Question IV ; and that, eonsequcntly, the, 
})^i proposed in It, is the safest, as well as 
the inost equitable and eneouraging, that a 
society can adopt. 

It is necessary to remark here further, that 
yearly payments v.hich begin immediately, 
arc more advantageous than half-yearly pay- 
ments which bt'gin immediate!}', ki an Essay 
imbhtjhed in tiie Philosophical Transactions, 

\ oh LXVI. p. 109, and. inserted in the 
latter part of this volume, 1 have shewn 
that in the case of life-annuities,’ half-yearly 
payments v hich begin at the end of half a 
\ ear, arc nearly a ffth of a year’s purchase 
better than ycarfy paymen.ts which begin at 
the end of a year. ‘ And it is manifest, that 


apdition wliivh out^ht to be made, on account of^ excess 
of age oil the man’s side, is, taking tlie nearest and flie 
t-aviest luuiid sums, about a guinea and I- for eveij ye^t 
as far as 17 years ; dr, in the annual payments, (sup- 
posed 3 guineas) \ a guinea per armiim for five years# ex- 
cess,^ and a guinea more for every four years excess 
beyond five years, till the excess comes to be I 7 years. 
And, 1 believe, that GO guineas in sbigle payments^ an<l six 
guiiu‘as in anmtal paymcfiis beginning imim^iately, may 
very well be stated as tne lotre^t common paymg^rtT proper 
to be required, supposing all married^men under 52^akAn 
into a society, without inquiring into the difference ot 
age between them and their wives, *^be annuities being 
all along supposed to be Ufe annuities, atrd interest reckoned 
at 4 pen cen^ 


half: 
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Jiaif-yearJy pavnit'nts, which 'begin imincdi- 
ately, are no tlian half a year’s pur- 

chase better thann those w'hich begin at the 
end of half a year. But yearly payjncnts, 
. which begin iinnicdiatelj, arc a tvholc yeui]/: 
purchase better tlian tlu' same ])aymcn(s‘to 
begin at the end ot’ a year. I'hc ditfercnce 
of value, therefore, b(‘twcen yearly and half- 
yearly payments, supposing Ixitii to begin 
immediately, is three tenths of a year’s pur- 
ebas(' in favour of the fonirer. d'lu' wiiolc 
of Ibis f ui.'jc'ct may be seen accurately stated 
in tiic essay just referred to. 

Qi’jbSTION IX. 

Thg value is required of an annuity to 
be enjoyed for what may happtm to rc- 
*• mam ot one life, after another, ])r()vided 
“ the life in ex])eetation e'bntinues a given 
“ time ?” 

A X .S \V !■; It. 

]'ind by Question \ f. tlie present value of 
•file annuity for the remainder of the life in 
expectation, after the given time, and Jiiuki- 
ply this value by the probability, that, the 
other lil’e ahnil fail within that time. Find 
also by Question V 1,1. the value of tlic rever- 
.sipn, '^tovided both lives continue the given 
tfm^' Add the.fe vabacs to one another, and 
the nam will be^theansv^ er in a single present 
payment. 


iAAMPi-F. 
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EXAMPLE. 

An annuity of ! o for jiiu' life of a person 
now 30, is to comiucnro jat tin; ond of II 
gears'', if another persof» now -io, should 
HKe^hen dead ; or, yf this should nut happ', o, 
'at uk; end of a'u" yen’* hcn’ond 1 1 veiirs • . 
w'hicti the toriner sitnl! h.nppen to survive t!ie 
latter: What is the pres(‘nt value of such a’l 
annuity, reckoning' interest at 4 pcrec ' and 
takino' the piohahdities of life as tf<ey aio in 
J,)r. /;/a//e//’,s‘ Table, or Table V. at tli,' i: p.i li- 
ning of Vol. 11. ? 

ddie value of e£to J>cr ar.nuin, for the 
remainder of the life of a .I'crson now 3o, 
after ll years, found by Question is 
^6c)A3. I'he probability that a pcfson lo 
years of age shall live ll years, is, bs lAv 
Hatleys Table, The pro'iabilitv, there- 

fore, that he will die in •! 1 years, is 
subtracted from unity b or t ; which mul- 
tiplied by Ad, gives dill 7. Hi. The 

value of the reversion, provided hoik live 1 1 
years, found by Quest. VH. is Jk\7Aid, 
And this value added to the former, make^ 

TJiat is, the title to tliC annuity is to commence at 
the end of 11 years, and the first payment to ])c ni tie af 
year afterwards, in case tlie life in expectation sLould 
continue so long, and ^he otlief fail. But hoili livt's 
should continue tlie given term, the first piyffnenl 
always to be made at the cud i^f the year, in whicjTtne 
former life shall happen to sur\ive the latter. 

Quest. VI. 

^ See the Note, p, 24, 


^34.39 
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^34. 3g the value required ifi a single pre- 
sent payment ; vWiich payment divided by 
^n.43, (the value by Table VII. Yol. IL 
of two joint livqs, aged 30 and 4o, with 
unity added) gives £3°- or the value re 
quired in annual })ayinents during the /‘hint 
lives, the first payment to be made immedi- 
ately. — If, every thing else being the same, 
the assigned term is 15 years, the value re- 
quired will be £2g in a single payment , and 
^£;'-.55 in annual paynientSi 

QUESTION X. 

What money in hand, or in annual 
payments during life, ought a person ol 
an gssigiicd age to give for a sum of 

See the demonstration of this rule in Note (1.)) 
Vo], ll.(r) . • , ' 

(f) This demonstration is derh. etl from Mr. Dc Aloirrt: ^ 
hypothesis, and thereiV;e 1 have added in the note above • 
iiM'ntioned anotlicr demonstration founded on the real 
pjobabilities of llle, ironi which the following rule is 
obtained, which is rather more concise than the rule 
given by Dr. Price. — Find ]>v Quest. VI. the value of 
the annuity for the rciiiaiuder of the life in exfiec tatioii 
‘‘ i^fter the given time. Find also by the Scholium to 
the same Question the value of the annuity for the 
remainder of the two joint lives after the given 'time 
The latter* subtracted from the foimer will be the value 
required.” — Thus; ihCiiValue of an anriuity of on 

a life 11 years is — the value of the 

l^ke^unmty during the remainder of two joint lives aged 
30 ahd 40 lifter 11 yeafs is j£'35.0B. Subtracting this 
latter sum from the former we have as given 

above, for the ^ralue required. By the Aorihgmplon 
7 able the value of this annuity is .^£^33.77* « ^1- 


niom^v. 
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'■ money, payable at his death to his heirs 

I n other words, what ijionej in hand, ftr 
“in annual payments dtiring life, ought a 
“ person of a given age rt) pay for an assu- 
^ Xance of any given sum on liis lifei’’ 

Al^SWER. 

Siilttract the value of the life from tlie 
pcrpctinlij. Multipiv' the remainder by the 
product of the ;necn sum into the interest ot 
./.’lOo tor a vear! and this last jn'oduet, di- 
vided h'\ /Jloo increased b\ its intt'rest tor a 
’ ear, vmII gi\e the answer in a sinph’ present 
payment. And this payment divided by the 
value of the life, will give the, answer in 
annual payments, during the continuance ot 
tlie life. 

Example. Let the life be 30. The sum 
v^’ioo. d'he valuation of* lives,, that in 
Tabic VI. Vo!, il. and the rate of interest 
4 per cent. I'he perpetuity, therefore', is 
25 . The interest of Ai i oo for a year is c^4 ; 
^100, increased by' its interest for a ye^r, 
is <££^104. And the value of the life I4.t)8. 
The value of the life, subtracted from the 


This Question is the same with Problem in Mr. 
De Moivr(i\'s Treatise on Aimuiues, and Problem 26*tb;, 
iu Mr. Si/Tipsons Select £x.ercises: but the an^cr^there 
given are right only when applied to version a 

and therefore must be materially •v\rong when a[)pliec> to 
revemonary suins^ wdl appear froin the to 

this Question, and from Aotc (E) at thc^nd of this VoL 

* That ^‘s ; the value of the fee-simple of an estate 
ftmnd by dividing x' IQO bv the rate gf •interest. 

voi'.N^ r, D perpetuity. 
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j-erpefiiifv, oiveS|]0.32. which, muhiplied 
by the product Oi'/£,’l00 into i, or by ioo, 
P'ivcs 1128. And this, divided by JO-I, 
gives e£.. 3 9 . 7 , the ^ value ot\.£.’loo, payable 
at the death of a person aged 3o, in a sii^irh. 
present payment. — And, this pajniei't, cii- 
vided by 14.68, is,jA’2.r, the same \ahie in 
annual payments during the continuance ot 
th(‘ life. 

ddies(' values found in tlie same way agree- 
ably to the valuation of lives tor Lojit/o//, in 
'J ableXl. Yol. 11. are ^£’45. 76 , and .£’3.4(), 
If the life is 3('', and interest 4 per vent, these 
values are .£’4 3, and .A’S.I, by d'able VJ. 
AOl. 11. and .£’4.1, by Mr. Simpso)i’s va- 
luation' of lives for London in Table XI. — It 
iiitermt i-i reehoned at 3 per cent, the .same 
values are, iiy J)c Moivi'en valuation of lives 
for 30 }ears of age, .(£48.14, and 2.86 — 
I'or 3t) yeu!''-' of age, 51.43, and 

It appears here, that ditFcrence of intere- l 
makes no considerable ditf'erence in the an- 
.swa'rs to Q.uestiotis of t his kind, except wheij 
the values are required in a single payment. 

If the tirst of the annual jniyments is to be 
made immediately, the single payment is to 
be divided by the aalue of the life, with 
unity added to it, -Ugia'ca^rly to what has been 
uiliaaulv observed ; and the annual payments 
indhis case (intercut supposed at 4 per cent.) 

Tli(\s(d vhlucs by the A7£7/£/?///;/o7i Tabic are 
aiid aud aad <yL'6,2G. M. 

^ will 
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Will be by Mr. !Dr Mo'tvres valuation oflives^ 
(or 'Fable VI. Yol IF) for a liic at 3^; 
J — At 36, J 2.(). 

It' the payments arc bail-yearly pajnients 
^'giiminp; immediately, the .single paj'ment 
l)c divided by the value (u the life in- 
ereased by .seven t(‘iUhs, (see Question Vlll. 
page !'().) And th<; half-yearly payments, 
for tlie age of 3(i, \Vill be iialf 2.96, or l. lS. 
And half 1.48, or . 74 , is likewi.se nearly the 
proper (jnarteily payments. 

Again; if an animal })ayment, beginning 
immediately, of A '-'.o, ought (reckoning in- 
terest at 4 per cent.) to purybase X ioo pay- 
able at the failure of a life now 36; J..5, by 
the rule of proportion, ought to piirchase 
X 172 . And in like manner, it may be 
found, that the same annual com ribntion, in 
nalf-yearly or quafterly payuicnts, beginning 
immediately, ought 'to purchase ,=£.’ 170 . — 
'Fhese sums, according to the hondon Obser- 
vations, are.-f 132 and V’l3o ncaily. 

The reason of mentioning these particu- 
lars will be seen in the next chapter. 

SCHOLIUM. 

If 'the reversion is not a stini, but an an- 
nuity for ever, or an estate '^n fce-itinplc. to be 
entered upon after given life, its pri^sent 
value, zVz a single payntent^v\ \\\hc. “ the vaitte 
of the life subtracted from the perpetuity. 
“ and the remainder multiplieci by the an- 
“ nuityi or the annual rent of the estate.” 

o 2 And 
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\nd the value, iw^amiual paiiwcnts, will be, 
before, the sin^e pa} inent divided by the 
value of the life. #Universall\v It oug;ht to 
be remembered, fhat a re^ersionar} estate/ 
after any given life or Jives, is worth, 
much more than acorresp.onding reversionary 
sum, as ,£’100, increased by its int('rcst for 
a year, is greater than £ too. I’bus, the 
present values, in single and annual pay- 
ments, of ££ per annum for ever, and of 
c£ ]00 in money after any assigned life, are 
to one another, (interest being at 4 per cent) 
as 104 to 100 , or 1.04 to one. The reason 
of this difference is, that the calculations 
suppose, that the reversionary sum, and the 
first }£"arly rent of the estate, or first pay- 
ment of the annuity, are to be received at 
the same time, after the extinction of the 
lives in possession. It is easy to see, that 
this is a circumstance which must make the 
latter of mo*"! value. But to prevent any 
doubts about it, I shall explain it more par- 
ticularly in a note in the Appendix’. 

QUESTION XI. 

A person of a given age, having a 
yearly ' income which will fail with his 
“ life, wants to mrake pr,ovision for another 
“person of a, given age, in case the latter 
“ should happen to .sui'vive. What ought 
the formej' to give in a single payment, 

' Vld, Appeodl^ note (E) at the end of this^ Volume. 


or 
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or in annual* payments during their joint 
“ lives for a given sum I payable at h/s 
" death to the latter?” 

It is manifest, that the value of the given 
•su’A'i^in this case, ‘must be less than in the 
case stated in the ’last Question; because, 
here the payment of it is suspended on the 
contingency, that hne life shall survive an- 
other ; whereas, in the other case, it is ce?'- 
to be paid «t the failure of a gheu 


tain III 
life. 


ANSWER. 

Find, by the solution of Problem XXXIl. 
p. 297, Mr. Simpsons Select Exercises, the 
value of an estate, corresponding to the gi\ en 
sum, and depending on the given survivor- 
ship. Divide this* value by. increased 
by its interest for a ‘year, and the quotient 
will be the value of the given sum in a single 
present payment. And the single payment, 
divided by the value of the given joint lives,' 
will be the answer in annual payments"’ 
during the joint lives. , 

The solution I have referred to is as fol- 
lows 

Find the value of at\ annuity on two 
“ equal joint lives, Vhercof the comth(>n age 
“ is equal to the age of t^^e older of the t»r» 
proposed lives; which value subtract from 
“ the perpetuitv, and take half, the remain- 
der. ‘Then say, tks thQ expectation of the’ 

“ duration 
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'■f* duration of tht* younger of the two 

is to that of till; eider, so is the said lialf 
‘‘ renia.ndcr to a' -ttii proportional, which 
“ will be the number of years purchase tf( 
be given for the estate when the li^^-iu 
expectation is the oldest of the twm. l3ut 
‘‘if this life is tlie youngest, then add the 
‘‘ niuuber, of yc'ars purchase just found t(» 
“ the value of the joint lives, and let tlie 
sum be subtracted from the perpetuity, 
‘‘ and }ou wall abo have the answmr in this 
’■ ease'"'.” 

Let 

Mr. Simfjsoti has J.TJ^Tn tlu* following examples of 

this solution, ^adaptt (I to l/nninn lives: Example 1. 

Supjttisc the age (;f the expecMnt to be 40, of the pos- 
‘ oO. Tlie rate' of interest 4 per cveL and tlie 
“ gi\cn le[:,aey or aniimn^ Then tlie 

\aiue of two v(|ual joint live? of 40, being 8. E 
'ral)lc XlH.) and 'tlie iierpf.tuity 25, the remaindci or 
diflerence will be here ]b.O ; whert'of the Iialf is H.45. 
“‘^Therefore, it will ])c as 23.6 tO' 10. b, so 8.45 to 7*02 
years purchjse, or g^l404, the rt'quired value/^ 
jixaiiiple IL Let the age of tlie expeefant be 30, of 
*Mhe 40, and the’ rest as in tlic prtb-eding ex> 
ample. Here' 4hc value of the joint lives 30 and 40, 
will be 8,8 ; which added to (found above) the 

,suiji will be 13.825 wheiu'C the answer, in this case, 
is 0.1 8 years purchase, or J 836.'^ 

I liave bhewui, that the values of reversionary esiaiiSy 
and reversionary mins^ arc not the same as is here sup- 
posed. S^hc rule gives the tr<ne value wlieii applied to 
J2ie iormer; but, ^ when applied to the latter, tlie values 
gK cn by it must be divided by .^1 increased by its in* 
tercst for a year, as above directed- 44ie same observa- 
tion is to applied to Mr. Simpson's next Problem, pr 
the 33d. 

b these Exaraples 23.6 and 10.(1, are the Expectations, 
in Table ^X. of 30 and 40, according to the London 4 a- 
2 hies 
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Let the lifoin cxpcetatioii be 30; and the 
♦ >lher ]ite -40; '^Fhe sum, Jiif(a-e.s4;, 

\ per cent. The valuation of lives, Mr. I)e 
jMfjivre's, or that in TabliJ VI. V^ol. 11. 

The expectation of the first life, is 28 ; of 
fua second life 23*, by Mr. De Moivve'shypo- 
thesi^. The vahuvof the joint lives is 10.43. 
by Table \T1. Vhd. 11. The value ot two 
joint h^es, both -10, is ,Q.82, by the same 
I'able. The estate corresponding to jL’loo 
is \ per anmni/, and the present Aailuc; {>1 
sueli an estate to he entered iipoi^ by a per- 
-son 30 years of age, provided he survives a 
person -lo years of age, is, by the ride just 
<]uote<l, dLZ6.'A‘2. Alid this value, divided 
by r-Rx, increased by its interest for a year, 
or by 1.04, is .gL’32.03, the value in a single 
present payment of the sum of c£.‘loo, de- 
pendent on the •given smvivorship. And 
this single payment di\iiU‘d by’ 10.4 3, is 
JJs.O/, the required value in annual pay- 
ments, during I he joint lives, if tiie first 
jiayment is not to be made till the end* of*a 
} ear. But if the first pavinent is to be macle 
immediately, the required value in annual 


bit's I*/!* 01r-t'rv;)iion ; nrvl tUr nu'tliod of bntlnip.; them foi’ 
;iny and iV(Ln anv d^ablc.s of Ol)scrvfitioii^ is . 
plained at tlie beij^inniny: nf the iirst Essay. 

Jn Mr. Dp AhttVK's^tiffpAlirsis, tlu* expcctSloivof a life 
Is always half the coinplt'ment. Set^ note, p. 2. 
times liu' of a life^is mentioned withoiTt any 

view to xMr. Dt' 'l/od'/ hypothesis,^ and it then means 
doiiide the ( .rpt^fit/ion oi' the life, wle-U ever that may be» 
iiecordii^'; to any Table of Observaiiuns. 


payments 
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pai/wenls will be c'£32,()3y divided by 1 
br, £ 2 .^. ^rhese^values, aecoi’ding to the 
'Obs(T\ atiotjs, or Mr. Sijnpsoji's 'Va- 
bles i'oiinded iiporl them, are £33,30, in a. 
sing/r paij/nnn; arid £ 3 , 6 , in annual paig 
meats, beginning immedialelv. 

Ivlr. Simpson, in the Problems Ibllowing 
that liere quoted, has given solutions of most 
otiier Questions, concerning the values of 
reversions depending on sr.i ivorships, where 
(he whole duration of two or three lives is 
^ nneerned. And T am acqiiainted with no 
other solutions of these Questions, which are 
applicable to all fables of Observations^, and 

M^hich 

The ‘solutions of this and the fullowinp Qtiestion 
’v^ero certainly the most accurate of all that had been 
jiivoii j)revious to the fifth edition of this work. About 
three years before that, edition w'as published, more correct 
solutions of ttiesc Questions were communicated by iriy- 
5 elf to the Royal Society, and published in the 77th 
volume of the Philosojdiical Transactions. Thes(’- being 
derived from the real probabilities of life, depend on no 
Iv/potKcsi^, and give the exact values in all cases 3 while 
tlie .\ohuions of Mr. St^j’fjson, though applicahle to any 
Table of Observations, arc deduced from tlie cxpeclafioiis 
of life, and tlicrcfore can be regarded only as approxima- 
even where tliey liappcn to be most accurate, luthe 
eai her and latter periods of life, Itowever, they are cnucdi 
too incorreev for me; nor can it indeed he ever uccosary 
to hav(‘ rceoiUM. to tiicip, siiK‘‘ the exact values may be 
obtained u^vh Itftle or no didiefslty from the solutions 
i>lj(j^e-mcntioiu'd. Tb.c general rule for determining tlie 
vain;* (;f tlie rcAersion ii^' tlie [)i('sent Qijcstiou may be 
rxpres'cd as iollowj' : Let F rcjncsent a life one year 

^\\oimger, and 1/ a life one year older than R. Mulli- 
ply the value of an annuity on the joint lives of A P, 
i!KTca^< d by unity, into the probability that lives a 
1 * ^gyear- 
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whicli at ciie saine time (proper regard be ng 
paid to the correction explained in the last 

Question) 

j'fv^vear. Mult ip W the difTcrence l)ctw‘\ the perpetuity 
aivUthe vtdue ot eri aifniiity on the i!»int lives of A B 
iiUo t'^ie. inlet st of for n yeer. Add lliefc two 
“ produets toyetlwr, l<‘t their sum he divided by 1, iu- 
“ ereiised r?v In inlcTest for a year, and reserve tlic quo- 
’dent. l3:.l(ie the valAe of an annuity on the joint 
liv-f‘s of A d, by the prol'abliily tiiut ¥ lives a year. — 
Sid^traet this from llie rescived (|iu;thent, and the 
remainder heine; mfd.tiplied into hi. h tlie given sun/ 
will ]>ro(hi( e tleo value retjuired, when IM^ie (xpi :l(iuf 
“ is tlu' oklt‘st ^)f five two llxcs.” If he tiic vounge^t, 
the value vill ])e (dntained, as in htr. rule, by 

subtracting the value of A's expectation, iound aluwe, 
from the value of the Reversion after the joint lives 

of A and 13. • 


EXAMPLE. 

Let it be required to determine the \"alue of =£"100 
payable on the death of A, aged sliould B, aged 6J^ 
be tlien living, computing* at 5 per cent, ^nd from the 
probabilities of life in the Northamphjn Table of Oliser- 
vations. In this ease the ages of F and P will he GG and 
GS years. 1'hc value of an annuity on the joint lives 
of AP, by Table XXVIII. and XXIX. Vol. ll is d.OAL 
ili(' piobahility that B lives a year is G,924,» (or 

5.024 increased by unity,) multiplied into Y^Ti? 
duces G.550. The value of an annuity on the joint lijes 
A P>, G)r G.180,) subtracted from 20, the perpetuity, 
leaves*!.^ 8/, which being multiplied into .05, or tlie in- 
terest of £0 for a year, produces .G94. Adding this, to 
the former product, and dividing® 7* -14, (their sum,) by 
1 .05, we have G.S90 for'thc quotient to he resfn'ed. I'he 
v^due of an annuity on the joint lives 'if A F, (or G..S^I^ 
divided by (the probalSlity that F lives a ^eai) 

Quotes G.G 75 , which being subtracted from G.899, the 

reserved 

• 

(//) Or, which is the same thing, vM^Uplied into 
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Question) may be considered as sufiicientlj 
correct 


QUESTION Ml. 

“ Suppose an institution for the relief o 
“ widows to extend its 'assistance ]ik.{Hris(.'' 
“ to the families of mairied men, pfovid('d 
“ tliey leave no widows. Sn])pose, for in- 
‘‘ stance, that in this ease children are to be 
'■ entitled to s£lO(). What is such an ex- 
pectation worth, i?i present paynumt, in- 
‘‘ tcrest being at 4 per cent f' 

ans\vi:r. 

If '10 is the mean age at which members 
are admitted on such an institution, and 32- 
the mean age of their M'ivcs, the ansv. rr 
(supposing no subsequent marriages) is, by 
the 3 3d Problein in Mr. Simpsons Select Kx- 
ercises, p') 2f)8, and the correction ali’eady 


quotient, arul .224, tlie rernaiiu’er, being’ multi- 
j)lie(L into 50, or half the given ^iini, wc ha\e 
for the value required, if A liad been (>7 and B 2-^, tla* 
'foregoing value must have been deducted from 60.05, tlie 
whole value of tlie Reveibion alter the extinction of ilie 
jcfmt lives of A and B, found by Question X. and tlie 
rciiiainder, or J:'54.85 would lia\e been the answer in 
this ca.'c. <'J'hese values agree nearly with the \alues by 
iNlr. Sinifisoii's rule. But if the diHerenec of age between 
A and B isNvery great, or a Tahk‘ of Observations is u^ed 
in wfiich the decrements of life are not so regular as in 
7 cdj](‘,#tlie valuer by Mr. Simpson' d rule 
Y<iij 1)0 found in many eases to be one ihird v»rong. M, 
• Sec the tliirij Chapter. 


explained, 
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ipxphiiticd, £’^3.80 1’, taking the expecta- 
tions and values agreeably to Mr. De iMoivrqs- 
hypothesis. 

But 


P T?ii,s Pn^blem and tits solution are given by Mr- 
in the lollowing uoids : A, and his heirs are 

cut 1( led to an estate of a given value, upon tlie deeeasr 
of B, provided suVvlves A ; to find the value of 
their expectation in present money. — Solution. Find 

th(‘ value of an annuity on the long(’st of two etjiial 
lives, whereof the ''common age is tliat of tlic older of 
th(* lives A and B; which value sul)tr;iet from the 
perpetuit}’, and take half the remainder; tlien it will 
he, as tlie expectation of duration ot the younger of 
tlie lives A and J^, is to that ot the older, so is the 
said lialf rcmaindci’ to the number of years purchase 
“ requii-ed, when tlie lite of B is the older r>l the tiro. But 
if B be the jjoim^er ; tlicn to the number fltus found, 
add the value of an annuity on tlie longest of the lives 
A and and subtract the sum from the perpetuity, for 
the answer in tips c3se.” ^ 

If the estate is per^annKin^ the age of B 40, and ol 

A 30, uitrresf 4 per cent,^ the aiiswin* by this nde comes 
put .j£?13.8(), which divided (as in the }»rcccding Question) 
by 101, givt's .^13.32, the value, as above, of AAOOin 
money. If B is 30 and A 40, t!u‘ same value is S 71 • 
N. i>. The value of tiie longest of the two lives isalvvay.s 
the df(fh*’!ice between the vaku' of the joint live':, and flu# 
sum of the values of the two given siffiile lives, Thir^; 
the value of a life at 10, is, by Table VI, Vol. IF ?3.2. 
The* suf/i of the values of two such lives is 2d. * The 
vahu‘ of two joint live.s, whose common ago? is OC-, is, by 
Table All. 0 82; and tlie d^erence is 16.38, of the 
yalue of the / vgges/ of*tvvo lives at 40. (e) • 

(e) This rule, like tlie preeedirig^one of I\Ir. Shnpson^ 
being deduced from the expiffution of life is cqu:ilir^i- 
correct: and thereibre, in most eases, it will be best to 
adopt the following general rule dcilueed from the Solu- 
tion to, which 1 have referred in pag. 40. Let 1% jn 
*•' the former oue’stion, denote a life one year younp^er^ and 

P V a 
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But there is a reduction necessar}', on ac- 
count of the ciiaiif e there is, that a widower 
may marry a<jain. Suppose, therefore, one 
half of all Widowers to marry a second anc^ 
third time, and tliat two fifths of such 

dowers^ 


P a life one year older than B — Multiply the value of the 
joint lives of A P, increased by unity, into the proba- 
bility that B lives a year. Subtract the difference be- 
tween the joint lives A li and twice the value of the 
V single life B from the perpetuity, and multiply the re > 
inainder into the interest ot j£\ for a year. Let this he 
addtd to the former product, divide tlieir sum by in- 
creased by its interest for a year and reserve the qnoiient. 
Divide the value ol the joint lives A F hy tliC probability 
that F lives a year — subtract this from the reserved quo- 
tient, and tlv' remainder being multiplied into half the 
given sum will produce the value required.” 


EXAMPLE. 

Let it be , required' to determine tWe value of j£ lO() 
payable on the death of B, aged 65, should that happen 
afiii' the death of A agcal w5, computing* at 3 per cent, 
and from the probabilities of life at Noi tiunnp'on. The 

value oi an annuity on the joint lives AP by Tables 
XXVHF. and XXIX Vol. 11. is 7*123 which being 
i(?cKVi:,ed by unity and multiplied into (the proba- 

bility that B lives a year, found by Table XVII.) pro- 
duces 7-725. The value of an annuity on the joint 
lives A B is 7-37^b — Tlie value of an annuity on tlt^* life 
of B i)v daj)le XIX. is 8.302, and the interest of £\ 
for a year is .03 — The dilference between 7*^37 and 
16.601 (or ^twlce -8.302)* being s;.ibtracted from 33.33.S, 
the perpetuity, and 2 4 09,9 the remainder multiplied 
produces .7^3, wl^ich being added to 7*725 the 
fortner product, and S.448, their sum being divided by 
1.03 we have S.202 for the quotient to be reserved , — 
The value of an annuity on the joint lives A F is 7*^11, 
l‘ne probability tliat F lives a year is tli6 former 

divided 
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dowers survive* these subsequent marriages. 
In this case, -i added to 4 of {■, or, ^ of all 
who become wido\^ ers, will die without leav- 
"ng widows, and therefore*— ^ 13 . 8 , or 
^9.66, will be the^answer. Jf only one fourth- 
of alf who become” widowers marrv again, 
and two fifths of these survive, the answer 
will be <3^1 1 .73. 

This calculation sup[)oses all marriagt's to 
leave children w^ho snr\ h c their parents. If 
this is considered as uncertain, the values now’ 
determined must be diminished in the pro- 
portion of this uncertaintv. Thus ; if one 
marriage in seven fails of l(iaving children 1 
that survdve their parents; these values will 
be reduced a seventh part, or to ££^ 28 , if 
half, and ,s£l 0 . 05 , if a quarter of all wi- 
dow’ers marry. 

In this way may any other questions of the 
same kind be answ'ered on any suppositions 
that may be thought most reasonable. 


divided by the latter quotes {/) 7*984, which bv?ing 
subtracted from 8.202 the reserved quotient, and ,218, 
the remainder, being multiplied into 50, or half the giv^n 
sum, we have i^’lO.SO, for the value required. Sup- 
posing ‘A to be 65 and B 25 years of age, the foregoing, 
sum must be subtracted from 41.701, the whole value, of 
the reversion after the longest oS the two liv^s of A and 
B, and ^£"30.861, the remainder, will be the value in this 
case. 

^ This for many years has been nearly the fact among 
the ministers and professors in Scotland, 

{/) Of, w’hich is the same thing, multiplied into . 


QUESTION, 
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QUESTION XIII. 

“ Let an establishment be supposed which 
takes in at on'be all the marriages iti a 
“ country, or all marriages among person 
“ of a particular profession w ithin a given 
district, and subjects 'them for perpetuity 
‘‘ to a certain ef|ual and common tax, or an- 
nual payment, in ordUr to provide life an- 
nuities for such widows as shall result from 
■“ these marriages. W'hat ought the ta\ lo 
be, supposiug the annuity .i 20, and ealcn- 
laliug at 4 per cent, from JMr. J)c Mo/rrr's 
“ valuation ot lues ?” 

ANSWER. 

Since, at the commencement of such an 
establishment, all the oldest, as well a.s fu 
youngest marriages, are to‘be entitled equal iy 
to the proposed benefit, ‘a much greater num- 
ber of annuitants will come immediately 
upon it, than would come upon any similar 
‘establishment, which limited itself in the a>i- 
vmhssion of members to persons not exceed- 
ing a given age. This will check that ac- 
cumulation of money, which should take; 
place at first, in order to produce an income 
equal to the disbursements at the time when 
the nunfocr of annuitant's comes to a maxi- 
; and, the^’efore, will be a particular bur- 
den upon the estabhshmfentin its infancy. For 
this, some compensation must be provided ; 

, and 







R( 'vcrsioiiary Anmiitlcs, &c. 

nnd llie equitable inetliod of providing it, is, 
by levying /w/es at the beginning of tlic (“Star 
bIishnicnt,on every member exceed} ng \x gwen 
age, proportioned to the number of years 
hich lie has lived beyond that age. But in 
I’he prpsent question, it is supposed, that such 
fines cannot be conveniently levied, or that 
every payment must be equal and common, 
whale^er disparity there may be in the value 
of tlu'. ex])ectations of diderent members. 
'TIk' tines, therefo/e, must be reduceil to one- 
i'onimon one, answering as nearly as possible 
to ilu' disadvantage 1 have mentioned, and 
payable by every member atghe time when 
the establishment begins. After this, the 
establishment will be the same* wi^i one 
that takes upon it all at the time they marry ; 
and the tax or annual payment of every mem- 
ber adequate to its support, will be the annual 
payment during marriage, due from persons 
v\ lio marry at the mean age at which, upon 
an averag(‘, all marriages may be considered 
as commencing. — d'here are then two points 
to be here determined. 'Hie necessaryho* 
be paid at first,according to the account I hav^e 
just given; and the constant annual payment, 
necessary to be made by every member, as 
an equivalent for the expectation jirovided 
by the establishment. — he fines to be paid 
at first are, for every parUculaV member, Utc' 
same with the difT'erence between the value 
of the expectation to him at his present age, 
.and wfAit would have been it^ value to him 

had 
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had the scheme begun at tlie time he mar- 
ried ? Or, they are, for the whole body of 
menibers, the difference between the value 
of the common escpectation, to persons at the 
mean age of all married persons taken toge^, 
thcr as they exist in the world, and jto per- 
sons at that age, ^vbich is to be deemed their 
mean age when they marr}a 

Thus; let 33 for the man, and 25 for the 
woman, be the mean ages of all that marry 
'annually. Let also 48 be the mean age ot 
all the marrihd men in the world, and 40 
of married womens — Now, he that will 
calculate for these ages, in the manner di- 
rected in truest. IV. will find, that the value 
in annual pai/rncnts during marriage, and be- 
ginning immediately, of the expectation of 
an annuity of jL'Jo per annum by a person 
25 years .of age,‘ after a life whose age is 33, 
is TO. 64. — And that ji'8.04, is the value of 
the same expectation, the ages being 48 and 
40 .. 

The former, therefore, is the payment for 
perpetuity from every member of the esta- 
blishment; and the value of the difference be- 
tween it and the latter, or of Jj\A. per ana. 
payable during twm joint lives, whose ages 
are 40 and 48, that is, T'l4.2, is the tine nc- 

I mu.st beg leave to*rcfer to note (F) in the Appendix, 
lor an explanation ol' what I mean l>y llic mean ages of 
married men and women, and also tor a confirmation of 
the answer I have given to this Question. 


cessary 
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cessary to be l^icd on every married mem- 
ber at the beginning of the establishment ' 

It would be easy to extend the benefit of 
such an establishment, so ‘far as to provide 
for the children of members, provided 
they leave no widows; and the necessar}" ad- 
dition on this account to the perpetual an- 
nual payments can scarcely, in the circum- 
stances this question'supposes, be much more 
than about I5s. payable during life, and ex- 
cluding from all benefit such as happen to‘ 
be widowers at the commenibment of the 
establishment, and do not afterwards marry. 

If, in such an establishment, all persons 
of a particular denomination, whether mar- 
ried men, widowers, or bachelors, are sub- 
jected alike to the taxes and fines ; they 
(jught to be as much kss, as the whole num- 
ber of persons subjected to them is greater 
than the number of marriages constantly 
existing. 

In carrying these schemes into execution, 
tlicre cannot be a more easy, or equitable 
way of raising the necessary fines, than by 
providing, that none shall be entitled to any 

‘ An annuity for ever, the first payment of wliicli 
is to be made immediately, is wofth 26 yearst^purchase, 
interest being at 4 per cent. j^l4.2 therefore is equivalent 
in value to ^0.55 or 1 is. per anrium, iSr ever. Add tin's 
to .#6.64, and it will appear, that #7-1^ P‘^r annum, be- 
ginning immediately, is the answer to this Question, sup- 
posing the value of the fine to be provSied for In the per- 
_^etual annJial payments. 

VOL. I. 
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expectation for a few of the first years. Thus, 
qn establishment, entitling widows to dB,20 
per annum for life, and consisting of 667 
married membe^j^, and 344 unmarried, al- 
ways kept up at an average, ought to begin 
with a capital of 4,2 •^multiplied by 667 > 
or .3^9471, besides one 'payment in hknd of 
the constant anmial payments. That is, (the 
proper annual payment of every member be- 
ing in this case, -/oVr multiplied by ^6.64, 

• or <££14.38) it ought to begin with a capital 
of ^£1 3,399 #ver and above the payment of 
at the end of every year for ever 
afterwards'. — The exclusion of all the first 
members from any benefit, unless they sur- 
vive the fit st two years, or live to make three 
payments, would raise this capital nearly. 
And such an exclusion for three or four 
years, would b,e an advasitage so consider- 
able, thal it would probably give security 
and stability to the scheme for all subsequent 
time. 

In these observations, I have had in view 
some schemes which have been established 
m this kingdom ; but more particularly, one 
established by act of parliament among the 
clergy in Scotland ; of which I shall have 

’ Or, supposing the value of .^9471 (the fine) pro- 
vided for in the annual payments, it ought to receive 
every year, at the leginning of the year, a contribution 
from each member of j^4.74. 
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occasion in the’next chapter to take further 
notice. 

I have chosen to calculate here only from 
Dr. Halley s Table, or Mr:*De Moivre's hy- 
pothesis grounded upon it, because the London 
Table is, by no means, adapted to the cases 
in view. 

It should be further remembered, that 
when the mean ages, at which marriages 
commence, are supposed to be 33 and 25 , 
all second and thiid marriages are included ; 
and that it is to be expected, that almost all 
these marriages will begin after these ages ; 
and likewise, that a considerable proportion 
of the first mtoiages wilf begin a piuch lon- 
ger time after these mean ages, than amy of 
the other first marriages will begin before 
them. — Probably, therefore, these mean ages 
should not be taken younger.’ Oneo or two 
years, however, more or less, in every sup- 
position I have made, will make no difference 
of any consequence. 

QUESTION XIV. 

“ A person of a given age has an estate de-* 

pending on the continuance of his life for 
“ a given term. What ought he to give fon 
“ having it assured tp him for that tqsm?” 

ANSWER. 

From the value of an annuity certain for 
the given term, found by Table II. sub- 
Asact the Value of the life for the given term, 

E 2 found 
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found by Quest. VI. and reserve the remain- 
der. — Multiply the value of due at the 
end of the given terra, (found by Table I.) 
by the perpetuit^y and also by the probability, 
that the given life shall fail in the given term. 
The product added to the reserved remainder, 
and the sum multiplied 6y the given annuity, 
will be the required value of the assurance 
in one present payment**. 

EXAMPLE. 

An estate or annuity of £ 10 for ever, will 
be lost to the heirs of a person now 34, 
should his life fail in 1 1 years. What ought 
he to give for the assiD'anc^ of it for this 
term That is ; What is the present value 
of such an annuity to be entered upon at the 
failure of such a life, ^lould that happen in 
IJ years. 

The yalu? of the life of a person whose 
a^e is 34 far ii yea;i;s, is, by Quest. VI. 
(reckoning interest at 4 per cent, and taking 
Mr. De Moivre's valuation of lives) 
vv^hich, subtracted from 8.7bQ, (the value 
of an annuity certain for 1 1 years), leaves J 
the remainder to be reserved. 

The value of £\ to be received at the end 
of 1 1 y ears, 0 ^. 6496 , by Table I. Vol. II. 
The prbbability that the life of a person, 
ftged 34, shail fail in 11 years is, by Dr. 
Halleys Table, perpetuity is 25. 

• See the detnoostratipH in note (G) at the ent) oC this 
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These numbers multiplied by one another, 
and 1 added to the product, make 4.3:^, 
which, multiplied by 10, (the given annuity) 
gives ^43.2, the required^ value in a single 
present payment. 

' A^4o.2 divided ■ by 1.04, gives ^£’41.54 

the true value (by Scholium to Question X.) 
of the aisu ance of an equivalent sum, or of 
i£'25o fv.-r 11 years ’on the given life’‘. 

Again 

The premium of «Tssurancc for a given smn npiay be 
more easily obtained by the following rule : “ Find the 
value of the life for one year less than the given term. 
Let this value added to unity be^ divided by in- 
Cteased by it^ interest i'or a Vear. From the quotient 
subtract the value of the life tor tlie ginen term^ and 
the remainder being multiplied into the given #sifm will 
be the value required.” 

The equivalent annual payments, the first to be made 
immediately and the otb^ers at the beginning of each year, 
may be found, “ by dividinj^ th« single premium by the 
value of the life, with unity added, for one year less 
than the given term.’' In the rules given by Dr. Price^ 
in this question, and tlie scholium, the first payment is sup- 
posed to be made at the beginning, and the last at th^ ex- 
piration of the ferni. But this method of askance is 
never adopterl ; the annual payments being ahvays maSe,i 
according to the rule given above, at the beginning of each 
year. 


K\ AMPLK, 

Let it be required to determine the value of an as- 
surance of in single and annual payijjients, for a 

term of 1 1 years on the life of a person aged 34, accord- 
ing to the Northampton Table vi Observations, and»^it 
4 per cent, interest. — The value of the life for 10 years is 
7.335, and 8.335 (or 7.335 increased by unity) being di- 
vided by 1.04 quotes 8.014; from which deducting 
<f.851, (or the value of the life for 11 year^ we have ^163 ; 

whicK 
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Again 41.54, divided by 8.76, (the value 
<?f the given life for the given time with unity 
added to it) gives 4.74, the same value in an- 
nual payments beginning immediately, for 
11 years y, subject to failure should the life 


SCHOLIUM. 

In a similar way ma*y the price of assu- 
rances on any two joint lives, or the longest 
' of two lives for any given term^, be calcu- 
lated ; the rule being as follows : 

“ From the value of an annuity certain 
‘‘ for the siven term, subtract the value of 
the joint lives, or the longest of the two 
“ liv^ fof the given term, found by Scho- 
“ lium to Quest. VI. and reserve the remain- 
der. — Multiply the value of <£’l to be re- 
ceived at the. end of the given term by the 
perpetuity, and also by the probability 
“ that \he joint lives, or the longest of the two 
lives, shall fail within the given term. 
This product added to the reserved re~ 
mainder, and the sum multiplied by the 
“ annuity to be assured, will be the value of 
the assurance in a single present payment.” 


which being multiplied^nto 250, produces J^40.75 for the 
value of die assurance in a single payment. — And 40.75 
divided by 8.335 eives j^4.89 for the same value in an- 
"niKil payments to be made at the beginning of each year. 

M. 

y The last payment to be made at tlie end of the 1 1th 
year; or 12 payments in all. 


EXAMPLE. 
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EXAMPLE. 

“ What is the value of ^10 per ajimim, 
“ to be entered upon, should either of two 
“ persons, one 40,^and the other 30 years of 

age, die in ten }^ears, reckoning interest 
“at -1 per cent, and calculating from Dr. 
“ Hallej/s Table.” 

The value of two joint lives at these ages, 
for ] o years, (found by Scholium to Quest. VI.) 
is 6.51 ; which, s'libtracted from 8.11, (the’ 
value of an annuity certain for 10‘years, at 
4 per cent.) leaves l.6o, the remainder to be 
reserved. 

The value of i to be received^ at the end 
of 10 years, is .6755, by Table I. Vol. II. 

The probability, that the lives of one or 
other of two persons, aged 30 and 40, shall 
fail in 1 0 years, fs .^4 t by Table Y. * And 
the perpetuity 25. These numbers, mul- 
tiplied by one another, and l .60 added to the 
product, make 7.48, which multiplied by,lo, 
(the given annuity) gives <^74.8, the an- 
swer in a single present payment. 

^3^74. 8, divided by 1.04, gives 7 1.92, 
the yalue of the assurance of an equivalent 


^ Tlic probability taken from the Table, that a per- 
son, aged 30, shall live 10 years, is Tlfat a person, 

aged 40, shall live 10 years, is That they shr^i^ 

loth live 10 years, is multiplied by or 

That they shall not both live 1 0 years, or that one or other 
of them shall die in this time, is subtracted from 
unity, See rtote p. 24* 
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sum; or of ^2.50; ^ 71 - 02 , divided b}' 
7.51, (the value of the tw^o joint lives for lo 
j^ears with unity added) gives 0.57, the value 
of the same suiji in annual payments be- 
ginning immediately, for lo years, subject to 
failure should the joint lives fail. 

EXAMPLE II. 

“ What is the value of .s^l o per aim. to 
“ be entered upon, should two persons, one 
30, and the other 40, ioth die; that is, 
should'the longest of the two lives fail in 
“10 years, reckoning interest at 4 per cent. 
“ and calculating from Dr. Hailey sTuhle}' 
The value of the longest of the two lives 
for lOryears, (that is, the value of the joint 
lives for 10 years, subtracted from the sum 
of the® values of the single lives for lo years) 
is 7 - 91 ; .which; subtracted from 8 . 11 , the 
value of an annuity certain for lo years, 
leaves .20 the remainder to be reseiwed. — 
The value of j^l to be received at the end 
of 10 years, is, .6/55. The probability that 
the lives of two persons, aged 30 and 40, 
sjiall fail in lo years, is, by Table V. 
multiplied by Per- 

petuity 25. These numbers, multiplied by 
one another, and f .20 added to the product, 
make . 7 ^ 0 , which, multiplied by 10 , (the 

* See Scholium to Question VI. 
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given annuity) gives 7^4, the answer in a 
single payment. 

7.4, divided by l.04, gives 7-11? the va- 
lue of the assurance of Jj'^50. 


REMARK I. 

The values of single lives for given terms,- 
when these terms* are less than ten years, 
must, in answering these Questions, and also 
in answering the following Questions, bo 
found true to at least 2 or 3 placfis of deci- 
mals. When they cannot be found to this 
exactness by any Tables, they must be cal- 
culated in the following manner : 

“ Multiply the probability, taken ,out of 
“ the Table of Observations, that the life 
“ shall exist I, 2, 3, &c. years, by the value 

of Jel due at the end of 1^2,3, &c. years ; 
“ and the sum of the products vv*ill be the 
“ value of the life for l, 2, 3, &e. years,” 

For Example. The probability, that a 
person whose age is 34, shall live a year,*is5 
by Dr. Halleys Table, . The probability 
at the same age, of living 2 years, is, 

3 years, 444 — 41-4 multiplied by .9(71 5, 
value, by Table 1 . of Xl due at the end 
year, interest being at 4 per cent.)*is, .942; 
or the value of the life ^for d7ic year — 
multiplied by .925, (the value of of 1 due at 
the end of two years) is .891 . And this added 

to 


or a 
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to the former product, gives 1.833; or (he 
vglue of the life for two years. — multi- 
plied by.. 88 go, (the value of due at the 
end of 3 years,) is .841 ; and this product, 
added to 1.833, makes 2 . 674 , or the lalue 
of the given life for 3 years. 

When the term exceeds 1 o years, the rule 
in Quest. VI. will give these values with suf- 
ficient exactness; and it 'would do the same 
in all cases, were the values of lives given 
true to 3 or 4 places of decimals^ and in 
strict agrtiement to the Tables of Observation 
used. 

The remark now' made is to be extended 
to the values of jomt lives for given terms. 
Tor these ‘v'alues, like those of sivsle lives 
cannot be found in solving these Questions 
with sufficient accuraey, (when the terms are 
small, and the values of lives are given only 
to one of two places df decimals) by any 
method, except the tedious one, of mul- 
tiplying the probability that the 2 live.s 
'shah both continue, 1, 2 , 3, &c. years, by 
the value of d£, \ due at the end of 1, 2, 3, 
&c. years, and taking the sum of the pro- 
ducts in the manner just described. 


Such tables arc gi^en in tlic present edition of tlii.n 
treatise ; ailtl therefore this remSirk is now less necessary 
than it was. See J:he tables of the values of single and 
live.s in the next vo>jrnc, deduced from the register 
of mortality at jSorihamptony 


REMARK 
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REMARK II. 

If the annuity is to be entered upon, in 
xase of the failure within^a given time of 
any life or lives, at the end of that time; and 
.not at the end of the year in which the fat lure 
mayhappen; its present value will be the pro- 
duct arising from the continual multiplication 
by one another of Ahe perpetuity increased 
by unity, the value of ^ 1 due at the end of 
the given time ; tjie annuity, and the proba- 
bility that the life, or lives, shall fail within 
the given time. And care should be taken 
not to confound these two sorts of Questions 
with one another. — Thus, the value in one 
payment of 1 0 per ann. to be entered upon 
eleven years hence, in case a person aged 34 
should not live so long, is 26, (the perpetuity 
increased by unityiinterestb5ingat4/>ercew/.) 
multiplied by .6496, and by and also 
by or 34.8. — ^This value, divided by 
1.0^ is 33 . 5 , the value of an equivalent 
sum, or of s£ 25 o to be obtained on the same 
conditions. 

The value of the asstirance of any annuiiiy 
pn the whole continuance of any single life^ 
is, by Quest. X. the eacm of the perpetuit^ 
above the value of 4 he life’, multiplijsd by the 
annuity. And in like manner; the value of 
the assurance of any annuity on the whole 
continuance of any two joint lives, or the 
longest, oi two lives, is the excess of the per- • 

petuity 
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petuity above the value of thfe joint lives, or 
Qf the longest of two lives, multiplied by the 
annuity. This is vety obvious ; but no ge- 
neral method has/ibeen yet explained of find- 
ing the values of asmrcmces on lives and sur- 
vivorships for terms of years less than the 
whole continuance of th’e lives. For this rea- 
son, I have been here more explicit than I 
should otherwise have bfcen; and as such a.s- 
«urances are now much practised, and may 
•be very useful if their values are rightly de- 
termined^ I have thought proper to add the 
two following Questions, which, when join- 
ed to Question ^XI. and Mr. Simpsons 32d 
Problem given in the note p. 38, will, I be- 
lieve, exhahst this subject as far as two lives 
can be concerned. 

QUESTIOIT XV. 

" B, expectant, will lose a given sum, 

“ should he survive A, within a given time. 
“ \Ahat ought he to pay for the assurance of 
" tt ?” — In other words : “ What ought he 
to pay for a given sum to be received at 
‘hthe death of A, should he happen to sur- 
“ vive him within a given time ?” 

Pivide the 9um pf the decrements of life 
in the Table of Observations from the age 
of A, for the given time, by the given time ; 
and, by the quotient, divide the number of 

the 
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the living in the Table at the age of A; and 
agairi by this second quotient ^ divide the 
givep sum, reserving the tMrd quotient. 

Find the value of an ai^uity on the life 
of B, for the given time. To this value add 
the quotient, that v^ill arise from dividing the 
value of an annuity certain, for the given 
time, by twice the complement of the life of 
B ; and the sum, multiplied by the reserved 
quotient, will be the required value in a single 
present ‘^payment'. 

EXAMPLE. 


^ When the age of A is under GO, and the term so 
large as to exceed the difference beiVeen it and 70, it 
will be best, when the Lomhn Table is ^sed, to divide 
the given sum, nut by the second quotient here men- 
tioned, but by the complement ^ or doubk the expectation, 
of A. 

See the demonstrayon of this rule, and also of the 
rule that will be given for solving the next ^uestion^ in 
note (IT) at the end of this* volume. 

® The following rule derived from the solution of tlie 
11th Problem (see note G) is rather more simple, and 
is so far preferable to the rule given above, as it has 
been obtained without the aid of Mr Dc Moivres^l hy- 
pothesis, which it is best entirely to exclude from tbf* 
doctrine of Survivorships. Divide tlie sum of the decrc* 
ments of life from the age of A for the pven tim£, 
by the given time multiplied into the number of the 
living at the age of A, and reserve the quotient. Lqt 
the value of the life of B for one year less than tile 
given term, with unify added,* be divided by iu* 
creased by its interest for a year. To the quotient add 
the value of aH annuity on* the life 'auf B for the given 
term, multiply tliis quantity into the reserved quotient , 
and also Into half the given sum, and the product will ^ 
be the value required.” 


EXAMPLB. 
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EXAMPLE. 

Let the Table of Observations be Mr. 
Simpsons for London (see the Tables in the 
next volume). Let the rate of interest be 
3 per cent. A, seven j^^ears of age. B, 30. The' 
given time 14 years. The given sum ^100. 
—The sum of the. decrements, for 14 years 

EXAMPLE. 

Let the respective age.s of A and B be 7 and 30 years, 
the given suni ^100, the term 14 years, the rate of in- 
terest 3 per cent, and the probabilities of life as they are in 
the Noj'thampioji Table. — ^The sum of the decrements for 
14 years from the agt* of 7 is 865 ; the number of persons 
living at that age is 5325, which being multiplied into 14, 
and 865 divided by 82950 (the product) we have .0104 
for the quotient to be reserved. The value of an annuity 
on the life of B for 13 years is 9 436, and 10.436 (or 
9.436 added to unity) divided by 1.03 (or jf’l increased 
by its interest for year) quotes 10.132; which being 
added to 9.9^7? the value of an, annuity on the life of B 
for 14 years, and 20.069 (the sum) being multiplied into 
.0104, (the reserved quotient) and also into 50, (half the 
given sum) we have 10.4 for the value required. — The 
same .value by the London Tabic is ^11.94, or ^ 1. 2s. 
more than Dr. Price makes it to be. But it should be 
observed, that when the decrements of A’s life for the 
given term are equal (as they happen to be very nearly by 
th^ Ijondon Table in the present case) that the exact value 
of the reversion is obtained by this rule, and therefore 
lii,jt tlie value by Dr. Price's rule in this instance is one 
tenth less than the truth. This inaccuracy arises from ap- 
plying Mr. Qe Moivre's fiypothesis to a Table of Obser- 
vations for which it is % no means suited. Had the 
^orihawpLon^ or any other table been used, which agrees 
better with this hypothesis, the values by both rules would 
have been nearly the same. M. 

• from 
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from the age of seven, is 75, which, divided 
by 14, gives 5.36. The number of the living 
at seven is 430, which, divided by 5.36, and 
.^100 divided by the quq^tient, gives 1.12, 
the quotient to be reserved. 

The value of an annuity for 14 years on 
the life of B, is, by Quest. VI. 9.54. — ^The 
value of an annuity certain for 14 years, is, 
(by Table JI. Vol. II.) 11.296, which di- 
vided by 94.4, (twice the complement o{ 
life of B, by Table X/ gives .12, which, added 
to 9-54, gives 9.66; and this again multiplied 
by 1.12, the I’eserved quotient, gives 10.82, 
the present value in payment of ^100, 
payable at the death of A aged 7 , to B aged 
30, should A die and leave B the survivor 
within 14 years. 

The present value for 14 years of two joint 
lives, one 7 and the other 3o years of age, 
may be found, by the help of Tabid XII. and 
the rule in the Scholium to Quest. VI. to be 
nearly 9 years purchase; and, .^10.82 di- 
vided by this value with unity added, or by 
10, gives 1,082, the foregoing value in an-, 
nual payments during the joint lives for 14 
years, the first payment to be made imme- 
diately, and the last payment at the end of, 
14 years, should the joint lives not fail. 

^ This table gives the expectations only, hut it should 
be remembered, that twice the 'expectation is always ^he 
c omplement of a life. See note, p. 39. 
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SCHOLIUM. 

It deserves particularly to be reinenibered, 
that in this method likewise may be calcu- 
lated, -w hat sums ought to be paid on any 
survivorship, within a given time, of one life' 
beyond another, in consideration of anvgiven 
sum now advanced. — The following Exanij>Ie 
of this is a case which has offered itself in 
practice. 

• ‘‘ A person, aged 3 o, hus in expectation 
“ an estate which is to cornc to him, pro- 
“ vided he survives a minor, aged 7, before 
“he is out of, his minority; that is, pro- 
“ vided he should be himself living at the 
“ time, of the minor’s death, should that hap- 
“ pen before he is 21. — In these circuin- 
“ stances, he wants to borrow 1000 on his 
“ expectation. What reversion out of the 
“ estate depending on such a survivorship, is 
“ a proper equivalent for this sum now ad- 
“ vanced, interest being reckoned at 3 per 
“ cent and the probabilities of life being 
supposed the same with those in Mr. Simp- 
'‘jons Table of London Observations ?” 

ANSWER. 

It uppers from what hhs been just deter- 
jniped, that for ^ 10.82 now advanced, the 
proper equivalent in such circumstances, is, 
^100 to be paid, in case the survivorship 
'should take place; or, by the co7Te€tion 'm 
S page 
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page 35, as much of the estate as ,^lod 
will buy at 3 per cent, supposing the first renS 
to be received immediately; (that is, sup- 
posing the estate worth 34.3 J years purchase) 
or ^‘2.g\2 per annum. — By the rule of pro- 
portion, therefore, for ^looO the proper 
equivalent will be £g2A2 in money, or .^269 
per annum out of the estate. 

QUESTION XVI. 

“ 100 will be lost to B’s heirs, should 

he happen to die after A, within a given 
' ‘ time. What is the price of the assurance 
of it } — That is : What is the present va- 
“ lue of cA’ioo payable at the de^th of B, 
“ provided his death should happen ciftsr A’s 
“ death, ivithin a given timef' 

AN’SWER. 

• 

Divide the sum of the decrements of life 
in the doable of Observations from the age of 
B, for the given time, by the given time; 
and by the quotient divide the number of the* 
living at the age of B; and again, by this 
second quotient divide the given sum, re- - 
serving the third quotient. 

Find the value of an annuity on the life A 
for a number of year^, less by one yeyr than 
the given time, which subtract from the va-* 


* Or rather, if the London Table is used, by the com~ 
plcment of the life of B, when his age is under 60, and thtf 
term exceeds’the difference hcX\'ioeti it and 70, 

vo;.. I. F lue 
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lue of an annuity certain for the same nuin- 
*ber ot years. Multiply the remainder by the 
reserved quotienf, and divide the product by 
the amount of for one year, and let thi.s 
be a second reserved quotient. 

Again. Multiply into one another the first 
resen’^ed quotient, and the value of an an- 
nuity certain for the given time ; and divide 
the product by twice the complement of A’s 
life. This /r/i'? quotient, added to t!ie second 
reserved quotient, will be the ansivcr in a pre- 
sent single payment''. 

EXAIVIPLE. 

" 1 he solution (>t' the 1 2tl) que.sti<)n (<ec note G at tlic end 
ot thi^vohirnc) aflbrds an easier and in ircneral a inore cor- 
rect inethod of deterniining die value of tliis reversion ; 
‘‘ Divide tlie sum of tlie decrements of lifc^iVom the ace 
“ of Ji for the t^iven time by the .given time multiplu'd into 
the nuKiber of persons living at the age* of B, anti ee- 
serve the quotient. Divide tlie difference between tint 
v^aluc of an annuity certain, and the value of an an- 
nuity on the life of A for one year less than the term, 
^^Jby ^ \ increased by its interest for a year. Add the 
quotient to the difference between the value of an an- 
nuity certain and tlic value of an annuity on tiic life ot 
A for the given term. Let this quantity be multiplied 
' into the reserved quotient, and also into lialf the given 
sum, and the product will be the value required.'' 

EX AM PL E. 

Let the respective &ge^ of Rand A lie 40 and 30. The 
sum /£'i6o. The rate of interest 4 [jcr rent. The term 20 
^xxtrs 5 and ihc'probalylities of life as they are in the North- 
awpton Table. — The sum of the decrements of life in this 
table from the age of 40, for 20 years, is 1597, which, 
divided by 3635 multiplied into 20 (or by the number of 
persons living the age of B multiplied iAto the given 
term) gives .022 for the quotient to be reserved , — TiTe 

value 
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EXAMPLE. 

Let the age of B be 40 . Of A 3 o. The 
;sKm j£\oo. Rate of intejest 4 per cent. 
The given time 20 years. The Table of 
pbservations, Mr. 'Simpsons, or Table IX. 
in the next volume*. — I'he sum (>f the de- 
t:rc!nents of life, in this Table from the age 
of 40 h»r 20 years? is 127, wliich, divided 
by 20, (the given time) gives ().3.5. — The 
number of the living at to is 229, which,, 
divided bv gives 3 t>.o 6 ; ai\d £6.’ioo 

(the given sum) divided by 36 .o 6 , gives 
2.77, the p'/‘st quotient to be reserved. 

The value of an annuity for 19 years on 
a life at 30 years of age, is 10 . 4 ^ ; which, 
subtracted from 13 . 134 , (the value of an an- 
nuity certain for 19 years, by Table II.) 

value of an annuity certain for i9 years is 13.134. The 
value of an annuity on the life of A f)r the same time is 
11.134. The dilference, or divided by 1.04 (or 
increased by its interest for a year) quotes 1.923 The 
value of an annuity certain for 20 years is 13.590. The 
value of an annuity on the life of A for the same term ts, 
1 1.432. 4die difference, or 2.158 ])eing added to 1.923, 
makes 4.081 ; whicli. multiplied into .022, the 
quotient, and also into 50, half the given sum, produces 
jL'A, 1S9 for the value sought. — By the London Table this 
value is /-Tl? which agrees nearly with the value by 
Dr. /b rule ; and this will almys be the case when 
tlie lives are between 20 a^d 50 years of age. if one 

of the lives be very young and the otWr very old, this 
latter rule, when the London Tabl5 is used, will he found 
exceedingly incorrect. If the computation, however, be 
made from the Northampton, or any other table agreeing 
better with^Mr. De Moivres hypothesis, the values, as in 
Question XV, will be nearly the same by ^.)oth rules. M. 

F 2 and 
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and the remainder multiplied hy 2.77, gi^'cs 
f.435. This product divided by I.04, (tlic 
amount of p one year) gives 7-15 ; the 
second reserved quotient. 

2.77 multiplied by 13.59, (the value of an 
annuity certain for 20 years) gives 37,(344 • 
and this product divided by 94.4, (twice the 
complement of A’s lifc^. by Table X.) gives 
.399, which, added to 7-15, gives £7-55 
, the Aimvcr ; or, the value of £ 1 00 payable 
at the death of B, on the contingency of his 
surviving A aged 30, and hoth dying in 20 
years. 

It is plain, that this is likewise the sum 
that ought to be lent to B now, on the ex- 
pectation of r^’lOO, at his death, provided it 
should happen after A’s death in 20 years. 

This rule gives the jjist solution in all 
cases, except when B,. the expectant, is the 
youngest of the tv\'o lives, and at the same 
time the term of years g/rn/er than the com- 
plement of A’s life. In this particular case 
the following rule must be u.sed. 

Find, by the preceding rule, the value of 
‘•the assurance of the given sum for a term of 
years, equal to the complement of A’s life, 
and let this value be reserved. Multiply by 
one anq^ther the given sum ; the value of £ l 
to be received at the end of a number of 
years equal to the complement of A s life ; 
and the value of an annuity certain for as 
many years as the given term exceeds this 
complementr , And the product^ divided by- 

1 the 
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the complement of B’s life, and the quotient 
added to the value reserved, will be the tru^' 
value sought. 


EXAMPLE. 

Let the age of B be 30 ; of A 40 . The 
term 4 " years; and every thing else as in 
the last Example. .The complement of As 
life, is, b} Table X. 39.2. The value of 
cA'] 00 to be received at the death of B, if he 
survives A withiii 39 years, may be found* 
by the preceding rule to be c5^l6.1?> ; the \ii- 
lue to be rcscrv('d — I'he value of to be 
received at the end of 39 ^-ettrs is, by Table 
I. . 2 l(j(). d'he value of an annuity certain 
for 8 years, (the excess of the given term 
above the complement of the life of A by 
Table X.) is, 6 . 733 . 

And these two values m’ultipliad by one 
another, and by 5^100 give 143 . 83 ; which, 
divided by 4 7 - 2 , (the complement of the life 
of B) and l d.l 5 , added to the quotient, m,ake 
^19.23, the value sought. 

REMARK. 

As after finding the present value of an 
estate, or annuity, it is r^ecessary to divide 
that value by the adiount of inOne year; 
in order to find the present value of a sum 
equivalent to the annuity ; so, after finding 
the value of a sum, it is necessary to multi- 
that? value by the said amount, in order 

tp 
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to find from it the value of an equivalent 
annuity. 

In the first example, therefore, the value of 
an estate of s£4 per annum would be ^£7.85 . 
In the second example £20. And this is, 
as it ought to be, the value for the whole 
duration of the lives, agreeably to the Pro- 
blem in the note p. 08 '. 

Ill 


‘ ’ The value of a Icrm, if it fall short of the difTerenee 

hetween tliq ae'e of 13 and that of the oldest life in the Table 
ot Observation^?, cannot agree exactly witli the value for 
the whole duration of life, fiuh'cd it seldom happens that 
the value of an assur^ince (unless it be extended to tiic con- 
tinuance of both 1,8 requin'd for such a term as shall 

exceed the limit of AV life. If tliis cast', however, should 
occur, hs solution may be obtained from the lollowing 
rule : Find by the jfreeeding rule (sec note p. (ib) tlie 

value of the assurance for a teM’in of years equal to the 
difference between the age of and that of the oldest 
life in the Table, and let this value be reset red. Find 
by Question XIV. the value of the assurance of the 
given sum on tlic life of B for tlie whole term, and also 
for a term which shall be equal to the difference between 
the age of A and tliat of the oldest life in the Tabic. 
Subtract the latt(‘r from the former ; and the remainder 
"^^bcing added to tlie value reserved will be the answer."’ 


i:XAM PLE. 

Let tlie ages of B and A respectively be 30 and 56. 
The term 48 years. Tlie sum, the rate of interest, and 
the Table of Obseivati|?tis, the same as in the Example in 
note pagc^iC), — difference between the age of A and 
that of tlie last l^c in the "Jahle is 40. The value of ,i?l00 
t(f be rec'cived on the ^eath of B ej/er A in 10 years is 
,^17‘13, which is the sum to lie re, served , — The value of 
an assurance on the life of B for 48 years, is 37.8*0. Tiie 
value of the same assurance for 40 years is 3p.()G. The 
diiference, or 2.03^ being added to 17-13, the sum icserved 

above, 



71 


Reversionary Anmniics, &c. 

In solving thk Question, care also m\ist be 
taken not to forget Xhcjirst Reinaik under 
the foregoing Question. 

In this chapter, rules hav^ been given for 
finding tlie values of all assurances on single 
lives, and any two lives, or any survivorships 
’ between two lives, ‘whether for terms, or 
.tlieir iL'hole duration. In the same way rules 
may be investigated "for finding the values of 
all assurances on any three lives, or any sur- 
vivorships between them. But this is a work . 
of more difficulty, and which requires great 
attention and skill. I can, however, with par- 
ticular satistiu'tion acquaint the Reader, that 
it has been lately executed, in the compleatest 
manner, by Mr. Morgan, in his Treatise on 
the Doctrine oj' Annuities and Assurances on 
Lives afid Survivorstiips K 

CHAr. 


above, we have r£]9.'JG for the value required. — By Dr. 
Price s rule this value Had the assurance been 

extended to the whole duration of the lives, t!ie eor^’cet 
value would have been — Hence it appears that al- 

thoujrh the term is rather longer than in the Example givt^b 
by Dr. Pnee, yet that the \alue of the assinanceis by no 
means the same with its value for the whole life. Tie* 
dillerence, however, is in this case rather too great l)y 
both rules^ but in neithei of them is the error considei- 
ahle. M. 

^ These solutions to wl^ch Dr. Prl'e refers, having been 
derived, like all wlileli preceded them, from expata- 
I 'mUj and not from the retd prohabi lilies o^life, are liable^to 
the objections which 1 have already noticed, (see note, p. 40). 
I have, however, since the publication of the above Trea- 
tise, given correct solutions of all the Problems involving 
three lives* in the survivorship; ivhich the Reader may see 
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CHAPTER II. 

Containing an Application of the Questions in 
the foregoing Chapter to the Schemes of the 
Societies in Great Britain, for making As- 
surances on hives and Survivorships, and 
for granting Annuitiei> to Widows, and to 
Persons in Old Age. 

SECT. I. 

Of the London Annuity, a 7 id the Laudable 
Societies for the Belief t of WidowsK 

X HE scheme mentioned in Quest. VIII. 
was nearly that with which the London An- 
nuity Society set out in The Laud- 

file Society whs established in and 

formed on a similar plan. In both, the an- 
nual contribution of every member was five 
guineas, payable half yearly ; and for this a 
title was given to an annuity of £20 to every 
"widow during widowhood, if the husband 
^fter admission, lived one year according to 
thefrst scheme ; or three years according to 


in the several volume^ of the Philosophical Transactions 
for the yeah 1789, 1791, 1794, and 1800; and the ge- 
ncral rules, deduced from these solutions, are inserted at 
the end of this volume. ** M . 

^ It must be remembered, that this section has in view 
the state of these sopieties in l??!^ or at the time of the 
publication of t^ie first edition of this tract. 


the 
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the” «eco«f/; oY ,^30, if the husband lived 
seven years, according to both schemes ; arwi 
^40 according to first scheme, if he lived 
1 5 years, or 1 3 years, according to the second. 
— In both schemes also, there was no other 
premium or tine required, than five guineas 
extraordinary, at admission, from every mem- 
ber whose age does not exceed 45. The 
Liaiidable Socie/y acfmitted noneabove45,and 
the London Annnuity Society obliged every 
person between 45 and 55 to pay, at admis* 
sion, five guineas extraordinary, *for every 
year that he was turned of 45. 

These were the main jy^rticulars in the 
schemes on wdiich these Societies were form- 
ed; and, therefore, both of them, -wiere the 
annuities to be enjoyed for life, received 
(supposing the members all under 40 at ad- 
mission, and of *the same* ages wfith their 
wives, and money at 4 per cent.) but little 
more than three-fifths of the true value of 
the annuities ; or about one half, supposing 
wives, one w’ith another, 1 0 years youn ger 
than their husbands ; as appears from Ques- 
tion VIII. 

It appears further in that Question, that, 
supposing the annuities to be Vifie annuities, 
and men and their wives* of equal ages, the 

In this society a member w^io livei but one year,, was 
entitled to no more than an annuity of 5 ^' 10 for his widow > 
if he lived two years, to 15 ; it he lived three years, to 
^20; four years, ; ^even years, ,^30; ten years, ^ 

^35; tliii teen years, ^ 

expectation 
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expectation to which an annical payment oi 
five guineas beginning immediately, cntitlo, 
is nearly £\A if the contributor lives a yeaj’, 
and if he live's seven years ", taking the 
medium between the London and the other 
Tables of Observations. 

It is likely, that many persons will be very 
unwilling to believe,that these schemes could 
have been so deficient as they have been now 
represented. I will, therefore, endc'avour to 
prove this in a way which, though less strict, 
is sufficiently decisive, and may be more likel}' 
to be intelligible to persons unskilled in ma- 
thematical calculation. — I shall here confine 
myself to the scheme of the London Annmtif 
Society. The difl'ercnces between it and the 
scheme of the Laudable Society are inconsi- 
derable, and wfiat shall he said of the one 
will be fully applicable to the other. 

According to this scheme, as it has been 
just described, all that live 15 years in the 
society will be entitled to annuities of <3^-40 
annum, for their widows. Suppose the 
w'hole society, at admission, to be men of 40 
ySars of age, taken one with another. A 
person of this age has an even chance of Iw- 
rng 23 years; and he has an even chance of 
continuing with a w ife of the same age, (that 

"‘The same annual paj^iient will, on the same supposi- 
tions, entitle to 4^' 14 if a nieuiber lives a year, and IS 
if he lives //iree years. 
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is, of continuiifg in the society) 131 years®. 
Not mucli less, therefore, than half the 
members will continue in the society 15 
years; and, consequently,! not much less 
than half the widows that will come upon 
the society will b’e annuitants of <^10 per 
annum. These widows, however, being 
older than the rest when they commence an- 
nuitants, willcontinae on the society a shorter 
time; and, therefore, the number constantly 
in life together,, to which they will in a. 
course of j ears increase, will be proportion- 
ably smaller. Putting every thing as favour- 
ably as possible, let us suppose, that out of 
20 annuitants constantly on the society, jive 
will be anmfitants of £ao, six ol*^30, and 
vine of ,;^20. To 20 annuitants then the so- 
ciety will pay ^560 per annum, or the 20th 
part of this sum, that is £ 2 ^ to every annui- 
tant at an average. But such an annuity for 
a life at 4o, after another equal life, provided 
both survive one year, is worth, (by Quest. 
VII. p. 2 3.) in a single present pay ment, dB,85 
nearly, according to the London, and all thf 


° This is the cxdct truth acco.ding to Mr. De Moivr^s 
liypotlicsis, and tlie Norwuh Table. But according to 
Dr. Halicy's and the Northawljton Table, a man 40 years 
of pgc has an even ehanec of Sving no more than 22 
years, and of joint continuance with a wife^f tlve same 
age. J3 years. — Forty must be more th'.yi the mean age of 
tiiC members of ilic society at ifdmi^^sion, and on this*ac- 
eount the number of annuitants of ^£40 must be propor- 
tionably greater. Tlie mean age^ therefore, has been taken 
very moderately. 


Tables 
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Trebles of Observations, interest being all 
^long supposed at -4 per cent. 

It cannot appear improbable to any one, 
that this should he the true %alne of such a 
teversion. It is not probable, that there is 
any situation in which ‘the decrements of 
life are such as can make it a tenth part more 
or less. in present payment is the same 

with per atminfi ior ever. — But is an 

annual payment of live guineas, which must 
‘Cease as soon as either of .tvso lives each 4o 
fails, equal in value to such a perpetuity ? 
Every one must see, that there is a great dif- 
ference. — A set of marriages between per- 
sons all 40, will, according to the probabi- 
lities qrf life in Dr. Halleys '^J’able, last, one 
with another, 15 years p; and an annual 
payment beginning irnmediaStely, during the 
joint continuance of the lives of two persons 
of this age, is worth' lo years purchase 'J. 

P See the beginning of Essay I. 

.The value of such an annual payment, by Tabic XII. 
or the London Observations, is ?).l ; and 10.8, by Mr. 
'^'e Moiirre’s hypothesis. — I have not taken into this ac- 
count the five guineas /iw paid at admission, because it is 
«d)viously of too little consequence to make any consider- 
able difference. The allowances I have made m favour 
of these schemes are more than equivalent to it. In par- 
ticular, it should be remembered, that the calculations 
suppose, th^t the paymfnts required by these schemes, are 
yearly payments beginning immediately; (seep. 29.) and 
that the first pa\Tncnt cjf the annuity is not to be made 
till the end of the year in which the husband shall die ; 
and also, that the annuity is to be paid yearly, and no- 
thing to be due for any part of the year in which the an- 
nuitant shall hai'prn to die. 

I'he 
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The comparison then, in the present case, is 
between per annum for ever, and 

five guineas per annum jor 15 years; or be- 
tween an annuity of worth 25 

years purchase, arid an annuity of five gui- 
neas worth only 10 years purchase. 

But tothrowtliis subject into another light; 

Let the number to which the society is 
kept up be supposecl to be 2oo. 1 1 has been 
demonstrated in Quest. 11 . that at least half 
this number of widows will in time come to’ 
be. constantly on the society; and it has also 
been just now shewn, that the medium of 
annuities payable to them, .will be at least 
.L’28. Aftt;r a course of )ears, then, the so- 
ciety will have a constant expenee to bear of 
c£'2800 per annum. — But vt hat will be its 
income? — In order to determine this, vee 

must consider, liiat there arc two sources 

* 

from whence its income will be derived. 
First, the annual payments of the members. 
And, secondly, the money accumulated, or 
the capital raised during the time the nuniber 
of annuitants is coming to a maximum.—*- 
The first of these sources affords 1 000 gui- 
neaSj or .^'i050 per annum. This wante 
^^1/50 of the annual expenee just men- 
tioned; and, therefore, ii 4 order that the in- 
come of the society may be equal tft the bur- 
den upon it, when the apnuit Jfnts come tp a 
maximum, there must be a fund raised in the • 
mean time equal to c^43,750, or to an estate 
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in perpetuity of <^l75o per annum . — But 
^^1050 pe/r annum beginning immediately 
and forborn 25 years, and improved, with- 
out loss or delay all that time at 4 per cent, 
compound interest, will but just raise such 
a capitaL. There is therefore, the fullest 
proof that the scheme I am considering 
is extremely deficient. The truth is, that 
scarcely a third of such a capital could be 
raised, as will appear from the following ob- 
‘servations. 

Out of 200 persons, all 40 years of age, 
more than five, according to the London I'a- 
ble of Observations, and not so many by Dr. 
Ilatlefs Uable, may be expected to die in a 
year. Suppose then five to be the real num- 
ber of members that will die in the first year 
of the society. ‘Jn subsequent years the col- 
lective body of members will be continually 
growing older; and, therefore, the propor- 
tion of them that moII die every year, will 
be continually increasing, till it gets to a 
fiuLrinitim. I will, however, suppose, that 
(jjuring the first 20 years no more than the 
number just specified will die every year; and 
that, consequent!}', no more tharij'/ce widoivs 


' Every Question of tin’s kind may be easily solved by 
Ta^jlc IV. in tlie#iext volume, which shews, tliat .^’lOOO 
per anmmi will, in 25 years, increase to j^26G(i per an- 
num-, and, therefore, ^71050 per annum to £2^00 per 
annum. 


will 
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will come every year on the society. The 
ages of all these widows, wlien they cora- 
mence widowhood, will, it is evident, be 
between 40 and 6o. One ?\hth another then, 
they may be copsidered as having com- 
menced widowhood at 50 years of age. Now, 
live widows left every year at this age, will, 
in 10 years, increase to 43 constantly in life 
togdher, according to the expectations of 
lile in d ables V, VIII, and XVII; and, in 
2o jears, to /0\‘ Suppose the true numbef 
alive together at the end of 20 j*ears to be 
otily (.)2. The greater part of these will be 
annuitants oi'c£30 and dQ, i(\p(’r ann. and the 
rest < £'20, \\Tre the former only equal to 
the latter, the medium of annuities payable 
to them would exceed <^£'25. Suppose then 
this medium to be no more than £;2(.), and it 
will follow^ that, at tlie t’nd of .20 years, 
the society will have an annual rent to pay 


^ Every calculation of this kind is easily made tlie 
rule in note (A) at the end of tliis \olunie — i have put 
the number living toii^eiher at the end of 20 years at 
not only that the reader may be better satisiied that 1 have 
kept low enough, but also to make an allowance fyr 
such widows as will be left by those members who die 
within a year after admission, and who, theretorc, accord- 
ing to these schemes, will be entitled to no annuities. 
Tliis allovvance is too l^irge : Fot, after the first year of 
the scheme, it will not happen above once in^4 or 5 years, 
that the deatli of a member will be circumstanced, 
supposing the probability tliat a man at 40 will live a, 
year, to be, as all but the Loudon Tables make it, 50 
to L 


of 
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of .5^26 multiplied by 62, or i^l6l2 ; and, if 
then able to bear such an expence, it must, 
in the intermediate time, have acquired an 
increase of incoiite equal to the diffeience 
between ^ 1 05 0 and ^ 1 6 1 2 per ann. That 
is ; it must, with its savings, have accumu- •’ 
lated a stock equal to ^562 per aim. and 
worth 4 , 050 . But as, during this time, 
there will be a number* of annuitants con- 
stantly increasing, to whom yearly payments 
must be made, the savings cannot cer- 
tainly be one half of what they would have 
been had the society been all the time 
free from all burdens. Suppose then the 
stock produced by these savings, to be etpial 
to the ^tock that would arise from an income 
of ^1050 per ann. beginning immediately, 
and improved perfectly at 4 per cent, com- 
pound interest, •for half the time I have 
mentioned, or for 10 ytars, without being 
subject to any checks or deductions : Such an 
income thus improved, would in lo years 
produce an additional income of ^5 04 per 
"^num, or a capital of ^\2,(5oo . — According 
to these Obscn^itions, therefore, the annual 
income of the society at the end of 20 years, 
and before a third part of the highest annui- 
tants could come ppon it, would fall consi- 
derably short of its expences. About that time 
th(jn it wonld«nece§sarily run aground; and 
•long before the number of annuitants could 
rise to 100, it would spend its whole stock. 
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andl find itself •under a necessity of eithCT 
doubling the annual payments of its members, 
or of reducing the annuities one half. 

All 1 have now sUid is meant on the sup- 
positiort, that the society begins with 200 
members at 4o yearS of age, and is afterwards 
’limited to that number, by admitting no more 
.new members than will just supply the va- 
cancies occasioned by the loss of old mem- 
bers If it is allowed to increase, it may 
Continue a longer time. And, for this rea- 
son, a society that Wants half the income 
necessary to render it permanent, may very 
well subsist, and even prosper for So or 40 
years. — 'Fhus, the Laudable Society, was it 
to keep to its present number of ’members, 
might possibly feel no deficiencies for 20 
years to come ; but if it should continue to 
increase at the rat^ of "o or. 8o every year, 
it would, at the end of that time, possess a 
balance so much in its favour as might en- 
able it to support itself for 15 or 20 years 
more‘. But bankruptcy would come at last, 

an(f 


‘ What lias been before demonstrated in Question IJI. 
ihould be here recollected, that the number of annuitants 
on such u society as this, must go on to increase for more 
than 100 years after acquiiiiig ifs greatest number ol 
members. 

The Laudable Society, I am informed, took its rise 
from a calculation contained in a pamphlet entitled, The 
Lomllhty and ProbaUlity of a Schemb intended for the 
Beneft oj IVuloivs being able to suppoi t The scheme 

here referred to, is the same w ith that which this Society 
VOL. I. G bus 
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and with the more weight the longer it had 
been deferred. 

The rule in tl^ London Aniudfji Society, 
which obliges every person between the ages 
of 45 and 55 , to pay at admission 5 guinea^ 
extraordinary for every y ear that he exceeds 
45 , is an advantage to it, but it is a veiy 
inadequate, and also a rery unequitable ad- 
vantage. For at the same time, that it 
obliges a person 55 years of age, to give 
more than the value of his expectation, it 
takes above two-fifths less than l!ie value 
from a person who is 45 years of age. 

If any persons remain still doubtful about 
what 1 have said, I must beg their attention 
to ond further argument. 

It must be expected that every other mem- 
ber of these societies, sjipposing them to 
consist of persons all of the same ages ith 
their wives, will leave widows to whom, one 
with another (as already shewn), at least cL'JS 


liias since followed ; and I am airaid I .shall not i)c credited, 
when I say, that the calculation to [>iovc its ca})acity of 
/'upporting itsilf, is founded on the supposition, that a 
hundred married men, whose common age is 36, will 
leave but one widow every year, though at tlie same time 
it is supposed that two of them will die every year. 

This mistake has mSde the wliole calculation one half 
wrong. — Nothing can he plainer than that, if the death 
of^a married m.ra doespiot leave a widow at the end oi 
the year, the reason must be, that both himself and Ihs 
wife have happenul to die in the year. But it is always 
very improbable this sjiould happen. 
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per anil, must l>e allowed, for as many years 
as there liavc been payments from eacli ineiiv 
ber. For every 10 guineas then received 
they must some time or other hereafier p:;y 
.£2rS. But let it be well considered what 
tan enable them to do this. Did money bear 
no interest, for any given sum now receiv ed, 
they could not afford at any time hereafter 
to pay more than an equal sum. That is; 
(since the duration of survivorship is in the 
present case, by Question II. etjual to the 
duration of inarriagc) the proper considera- 
tion for any given reversionary annuity, to 
be allowed to all the survivprs of a set of 
marriages, would be, an equal annuity pay- 
able by each marriage during its existence ; 
and just half the reversionary annuity, if it 
is to be allowed only to half the survivors, 

or to wddows exclfisive of widvnvers. The 

« 

annual pa3mient then of guineas, during 
marriage, can entitle widows to no more than 
an annuit}" of ten guineas, supposing money 
to bear no interest. But if money does bear 
interest, the same payment will entitle theiri 
to moix', in proportion to the degree in 
which it is capable of being improved, 
during' the time between that in which the 
annual payments begin, and the commence- 
ment of widowhood. Now, it is to 

see, that unless money be^rs very hi^ ir;^ 
terest, this improvement cannot be lililly in 
any circumstances to produce a capital, the 
interest c/f which shall be equal (o the annual 

G 2 payment. 
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payment itself. Any given annual payment 
perfectly improved at 4 per cent, compound 
interest, requires 1 7 years and a half to 
double itself, svpposing the first payment 
made immediately“. But no marriages are 
liJiely to last so long, except those among 
persons who are very young. A marriage 
between two persons, both 40, will not pro-, 
bably last longer than 1 S years, according to 
the probabilities of life in Dr. Halleys Table. 
A marriage between two,, persons, both 5o, 
will not. probably by the same Table, last 
longer than eleven yeafs ; nor a marriage be- 
tween two persons, both 30, longer than iG 
years. Such marriages, it is true, may pos- 
sibly last '60 or 40 years. But this circum- 
stance is more than balanced by the fact, 
that no less possibly they may not last one 
year. The annual payments, then, being 
nicapabre of such an improvement as shall 
produce an additional income equal to them- 
selves ; it is obvious, that no society ought 
to go so far as to allow to widows annuities 
Twice as great as those which might be al- 
low ed, supposing no interest of money’'; so 

far. 


“ At 3 per cent the period of doubling money by 
compound interest, nearly 83 years and a half. At 
5 per^nt,^^\A years. 

money accumulated will not be exactly the 
that to which the annual payment would in- 
improved at compound Interest for a number of 
f7^qual to that which the joint lives have an e(jual 
yUkee of existing. Much less will Hie increase be the 

same 
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far, for instance, as to allow, instead of lo 
guineas, 2o guineas for an annual parmeni 
of five guineas. In the circumstances of 
most of these societies thrfee-fifths addition 
may be the full allowance. That is ; sup- 
posing the annual payment of each member 
to be five guineas/ time may be expected 
for gaining from hence a capital of 7 5 
guineas, or that shall produce three gui- 
neas per annum interest; and the proper re- 
versionary annuity will be l6 guineas; or* 
six guineas more than the proper re\*ersionary 
annuity, did money admit of no impro\ e- 
ment ^ 

llie 

.same with tliat which would arise from the annual pay- 
ment forhorn, and improved, for a number of years equal 
to die axpfxtaimis of tlte joint lives.. It will be less than 
either of these, for a rcasoi; explained in note* (K) at the 
cDil of this volume. 

^ To tlicse acc(nints may be added the following short 
and easy method of trying the suffieieiicy of all schemes 
of this kind. • 

In an adequate scheme it can make no difierence 
whether the annuities themselves arc paid, or the v«alue of 
them in a single payment at the time they become due. — 
8upj)ose then a society just established, consisting of h0(? 
members, all married men at the age of dO, each of whom, 
bes'idies one payment in hand, is to make an' annual pay- 
ment of five guineas. Suppose |lie age of their wives 
a9|, and every widow \o lie entitled, on |he day her 
iu]sl)and dies, to a life annuity of the first ])ayment 

to he made at the end of half a*year. — Suppose furtlAT, 
that the society is to be kept up for ever to 600 members 
by admitting new ones at the age of 40, as old ones drop 
olf — In tl^ first year (according to Tables V, VUl, and 
XVII, ia the next volume) twelve nreihbcrs, at least, 

will 
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The preceding observation?^ have gone on 
tjie supposition, that the reversionary annui- 
ties are to be for life. What ditierence in 
favour of these societies arises from the cir- 
cumstance, that the annuities are to be paid 
only /or ividoiuhood, cannot be exactly deter-^ 
mined. Some judgment, however, may be 
formed of it from what has been said at the 
conclusion of Quest. IL Were even one half 
of the widows to marry, stiil the schemes I 
•have been considering wouJd probably be in- 
sutiicicnt.< But, in the circumstances of these 

societies, 

nill die, and leave twelve widows, eavh in titled to 
per ajwum. The value of such an annuity to eonnntnu v 
at the en*d of half a year, the ape being -10, is 14{ years 
purehase by Mr. Dc valiiatiot] of lives, (or "Ca- 

ble VT V^ol. IL) reekoi.ing interest at 3 per cmt. The 
value, therefore, of 1/^ sucli annuities ; that is, the vvliolt' 
amount of rhe suins becoming, payable during the eonrse 
of tlie first year, is — 4 he annual contiibntion is 

COO times 5 guineas, or .^oloO, and th.is, together with 
its interest for about half a \ear, or .£'3205, is all that 
such ♦a soeiety could be po‘>sessed of to hear an annual 
e^Dcnce of .^£3480. It a|>|:ears, therelore, tliat, in order 
to support the expenee of the supposed annuities, the 
annual contribution of each member ought to have been 
ifiore than five guineas. 

A proof (^f the same nature with that here given may 
he deduced, by considering these societies as bodies of 
men united for the pii^oose of assming to one another, 
from year year, annuities for*’lheIr widows; and the 
way of finding the value of such an assurance is, to inul- 
tiplj the value of the annuity, by the probability that it 
will become payable in the course of tlie year. For in- 
stanee. Let the member’s age, and also his wife’s, be 40. 
I^t the annuity he 20 per ann. for life to conpnence at 
the end of a year, • or an annuity whose present value is 

(reckoning 
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societies, it cannot be expected, that above 
one in 10, or perhaps one in 20, will marry* 
The persons most likelj to enter into tliem, 
are such as have not the prbspcct or ability 
of making competent provisions for their 
\vidovvs in other ways. The widows left, 
therefore, will in general be unprovided for, 
’and, being also left with families of children, 
it is quite unreasonable to expect, that any 
considerable proportion should marry. This 
is true of such as may happen to be left 
young; but when a society has subsisted some 
time, the greater part will not be young when 
left, and these, at tlic same; tjme that no ad- 
vantage can be expected from their marrying 


(reckoning interest at 3t per cent.) 14 years purchase j 
that is, ^'280. The probability that a person at the age 
of 40 will die in a year, tand that his ^vdfe of the same age 
will live a year : or, in othej* words, the probability, that 
such a member will leave a widow in the course of the 
year, is, by the Breslaiv Observations, (or Table V, next 
volume) multiplied by .0198. (See page 18, 

and lM.) That is; lliere will be the odds of nearly* 49 
to 1, against such a member leaving a widow in tiie^ 
course of the year. The value of the assurance, there-' 
fore, is .0198, multiplied by 280, or tlie 50th part of 
^'2b0 : that is, 5 . . . 1 L'., In the same manner the value' 
of a like assurance for a year at any other ag^ may he 
easily calculated. At the age of ;^5, it is At 

the age of 45, it is . . . 7 '»• Tlj^e value, therefore, in- 
creases continually vith ^ge ; and, if given ij an annual 
payment constantly the same, which is the case in these 
societies, it ought to be greater thgn the annual payment 
due for one year at the commencement of the assurance. 

Five guineas per annum^ therefore, is, denionsirably^ 
an insufficifiit payment from a married mau for a life- 
annuity of .^20 to his widow. 

will 
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will be ip general the highest annuitants, and, 
therefore, the heaviest burdens . — IV^^repver, 
the prosppct of the loss of their annuities 
will have a particular tendency to check maxr 
riage among them — For all these reasons it 
seepiS to me likely, that the benefit, v^hich.' 
these sQcieties will dprWe from marriagesi 
among their annuitants^ will not be very conr 
siderable ; or, at least not so considerable as. 
to be equal to the advantages 1 have allowed 
them, by calculating on the suppositions, 
that the nioney they receive will be always 
improved perjectly^ without loss or delay, qt thq 
rate of 4 per cerit. compound interest; that the. 
probabilities of life among males and females 
are the same, and all husbands likewise of the 
same akes with their wives, and that con- 
sequently the maximum of widows qn such 
societies can ampunt to r>o more than half 
the number of marriages \ — With respect to 
the last of these suppositions, it deserves to be 
particularly observed, that from accounts 
ta^en annually with great care in Scotland, it 
appears, that the widows of the ministers an4 


Care should be taken in these societies^ not to judge 
of the proportion of widows that will marry, from 
the proportion that may happen to marry during their 
first years. For most of ,the widows that will be left at 
firsit will l>e y^ung ; whereas the greater pait will not be 
young when they commence widowhood, after a society 
has cubsisted 30 or 40 yerrs ; and, therefore, though one 
hi three or foqr should marry at first, it will not be rea- 
sonable to expect, that half so many shouW many after 
fbe aSkiis of the society become stationary. 

professors 
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prqffis$or^ theN notwithstanding the dimK 
nution occasioned by their marrying^ do eac- 
ceqd coneidcrably half the number of mar- 
riages^ And certainly it Would be unreason- 
able in these societies not to reckon that tlie 
same will happen among them .--^Indeed it 
seems certain^ thaf notwithstanding the ha- 
zards that attend child-bearing, the proba- 
bility that the woman shall survive in mar- 
riage, and not the man, is much greater^ tlian 
is commonly imagined. It will be shewn irt 
the second Essay, that it is not less than the 
odds of a to 2 ; and bad I calculated agree- 

^ The number of married miaistcrs aipxl p^fessor^, 
for 17 years, from 1750 to l7^^-» was at a medium 667* 
And from the enquiries that have been made, k appears,, 
that from this whole body near 400 widows coustaatly 
liyipg. aye derived. The medium of widows l($ft 
nually has, foy the la^t SC years, been 19^’^; and, for 
10 years, ending in the ^ear 17^/, but nine of these 
liad maii'ied. — Of the auauitants likewise (about 160 ia 
number) oyi the fund established among the Dissenters 
Lojidoii, for relieving the widows of indigent miinstci's, 
it is found that few ever marry. See the 2d Seetkin of 
this Chapter. See likewise the latter cud of the 2d Essay; 
and npte (A) at the end of this volume, — In the Lmidahl^ 
Society during 19 years from l/Cl, the nuin)?er of wulo>\s 
that came upon the Society was I67 ; and of tliese onV 
13 had iharried at I^ady-day 17BO. Fourteen lmd<licd. 

^ Partly, as observed in page 8, on account of the 
greater mortality of males, bu^ cliiefly on account of 
the excess of age on thfi man’s side. — The I^midable So-. 
fieti/y for several years after iu institution, paid np regard 
to this excess of age ; and tl^e allowance required on #his 
acepunf by thQjjondou AnnuUy Society was so trifling as 
tq d^erve no nptice. 

In March 17 SO, 167 husbands had died in Laudable 
Society, and only 138 wives. 

ably 
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' ably to this fact, the values of annuities for 
widows, would have been given near a quar- 
ter greater than they have been given on the 
supposition, that the chance of survivorship 
is equal between men and their w ives. — li 
must be added, that 1 have made no account 
of any expences attending the execution and 
management of the schemes of these societies. 
Some sxich expences there must be, and some 
advantages should be always provided in or- 
der to compensate them. 

There are in this kingdom many institu- 
tions for the belief t of widows, besides the 
two on which I have now remarked ; and in 
general, as far as I have had any information 
concerning them, they are founded on plans 
equally inadequate, having been formedjust 
as fancy has dictated, withoht any knowledge 
of the principles on which the vahies of re- 
versionary annuities ought to be calculated. 
The motives which influence the contrivers 
of these institutions, may he /audahlc ; but 
t<hey ought, I think, to have informed' them- 
selves better. This appears suflicientl}' from 
what has been said; but 1 will just mention 
one further proof of it. 

The LiondonAnni^dty Society promisesthat, 
if in 2] yexrs; and the Laudable Society that, 
if ip 2.5 years, it shpll appear that there has 
been all along an annual surplus in favour of 
the societies, it shall be employed in either 
raising the aiiniiiticSy or in sinking the hnnual 

payments. 
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payments. Now, they may be assured, that if 
at the end of these periods, they should not 
be possessed of a'considerable surplus, the true 
reason will be, their having granted much 
higher annuities than the annual contrihu- 
•tions are able permanently to support. For 
it has been demonstrated, that the number of 
annuitants, and consecjuentlp the amount of 
the annual expences* will go on inereasing for 
a long course of years beyond tliese periods. 
The effect, theretbre, of carrying into exc-' 
eution (his regulation will be, jueeipitating 
that bankruptcy which would have come too 
soon hail there been no such, regulation. 

It has been said in defenec of these socie- 
ties, that the deficiencies in their pfans (lannot 
be of much consequence, because their rules 
oblige them to preserve a constant equality 
between tlitdr indome and expences, by re- 
ducing the annuities as there shall be occasion. 
And from hence it is inferred, that they can 
never be in any danger of a bankruptcy. — 
But it has appeared, that the time when 
they will begin to feel dcticiencics is so* 
distant, that it will be too late to remedy past^ 
errors, without sinking the annuities so much, 
as to render them inconsiderable and trilling. 
All that is given too mi^ch io present ^n- 
nuitants is so much taken away frum future 
annuitants. And if a schenje is very deticier\it, 
the first annuitants may, for 30 or 40 years, 
receive so much more than they ought to 
receive, 'as to leave little or nothing for any 

>vho 
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who come after them. Deficient schemes, 
therefore, are attended witli particular in- 
justice ; and this injustice will be the same, 
if, instead of red&cmg the annuities, the an- 
nual payments should be increased ; for all the 
ditference this can make will be. to cause the' 
injustice to fall on future conlrihulors', in- 
stead future annuitants. 

But what require ■ most to be considered 
here is, that, after either the annuities have 
been for some time in a State of reduction, 
or the cofitri but ions in a state of increase, it 
will be seen that these societies have gone 
upon wrong plans, and, therefore, they will 
be deserted,.and avoided; the consequence of 
which 'Will prove still greater deficienci(’s in 
their annual income, and a more rapid deser- 
tion and decline, till a total dissolution and 
bankruptcy tak^'' place. — ^Lis will be the 
death of most of the present societies for pro- 
viding for widows, if they continue to be en- 
couraged, and do not soon alter their plans: 
And at that period the number of annuitants 
Will be greater than ever ; whose annuities, 
having no other support than the poor re- 
mains of a stock always insufficient, will be 
soon left, without the possibility of relief, to 
lament that ignorance an4 credulity which 
gave rise ’to these societies, and which had 
so^long supported them. 

In t!ie London Annuity Society, there is an 
encouragement to bachelors and widowers U> 
join them, arising from the additional an- 
ti nuitics 
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nuities to which they will be immediatehj 
entitled, when they marry, in consequence 
of having made their payments a greater 
number of years: and it imagined, that 
particular advantages will be derived from 
such memlnus. But even these will in ge- 
neral pay much less* than the value of their 
exji'-ctati >ns. — A person who begins an an- 
nual contribution <jf five guineas at the age 
of 24, will, should he live 1 1 years, and 
marry a woman of the same age at the end 
of that time, entitle her immediately to <3^35 
per a?in. during survivorship, and to l 1 per 
annum should he live four years after marry- 
ing, (interest being at 4 per cent .) In this 
particular case, therefore, a person will pay 
nearly the true value of his expectation. But 
all at all ages who marrij, in less time than 
1 1 years after admission, ^iH pay less than 
the value of their expectations. 


The value of five guineas per annum (first payment 
made immtuliately) for 1 1 years, subject to failure should a 
life now 21 fail; and, after 11 years, for the joint lives 
of two persons both .S3, is, by the Tabic of London Ohs; 
servaLions^ — By Dr. //a/Zn/’v Table, — ^The 

present value of per annum for life to the widow of ^ 
person now 24, should he live 1 1 years, and many a wo- 
man of the same age with himself at the end of that time ; 
and also of more, or .^Tl per annum in all, should he 
five after luarriage four years; is, by tlie Table of London 
Ohservathns^ — By Dr. Halley s Table, 
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SUPPLEMENT to the preceding Section ; con- 
taining a furtJier Account of the Societies 
for the Benefit of fVidows. 

Of the London Annuity Society. 

In the preceding Section*, the reader has seen 
on what very incompetent plans the two So- 
cieties^ which are the subject of it, have 
been formed. Some changes have taken 
place in them since the last edition of this 
Treatise, of which it is necessary I should 
here take notice. 

The Loi^don Annuity Society, consist- 
ing in January 1/81 of 326 members, has 
so far reformed its plan, as to be now in lit- 
tle danger. Besides ordering a compensation 
for difference of age between husbands and 
wives, it determined, in 1 771 > not to engage 
to pay a higher annuity than AS2Q to widows 
if their husbands bad lived a year after ad- 
];pission, for a contribution of 10 guineas in 
hand, and five guineas per ann. afterwards. 
At the same time, however, room was left 
for expecting that some additional annuities 
might be paid to tlj|e widows of such mem- 
bers as sffould survive 1 5 years in the So- 
ciety ; but what the additions should be, was 
left to be determine‘d at the end of 1 5 years 
from the establishment of the Society. Ac- 
cordingly, 


1 
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cordingly, last year some able judges were 
consulted; and, if 1 am rightly informed, 
the result has been, that tlie Society has 
agreed to promise for the. same contribu- 
tions an addition to the £^20 annuity just 
.mentioned, of ,X’ 4 ' per ann. to yvddows, if 
their husbands have been members 15 years 
or more. 

He that will con'sider the demonstrations 
in the foregoing Section, or compute agree- 
ably to any table, of the decrements of life 
by the Rule in Question X . may assure 
himself that a contribution of ten guineas 
in immediate payment and five guineas every 
year after the first, is scarcely a sufficient 
support for an annuity of £.20 "'during life 
to widows, supposing husbands and wives 
of the same ages, and money improved at 
an interest of 4 per cent . — iBut money may 
now be improved -at a higher 'interest. 
.Some advantages also must be derived from 
making the annuities payable for widow- 
hood only; and on these accounts, such a 
contribution may safely enough be reckoned 
a proper payment for an annuity of £20 
as it is offered by this Society. But it 
cannot, without danger, offer more; parti- 
cularly, as it is certain, that the lives of 
women in general,' and more especially of 
women in the advanced stages of life, are 
more durable than the livds of males. 

The additional annuity, however, not be- 
ing of more value than about three guineas 

and 
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and a half in a single payment at entrance,- 
the Society may possibly find itself capable 
of paying it, provided the contributions for 
supporting the saheme (namely ten guineas 
at entrance and five guineas per am. from 
every member, besides a just compensation 
for the excess of his age above that of his 
wife) are not loaded with any of the ex- 
pences of management^ 

SECT. 

^ In the ygar 17^0 this Society referred the examina- 
tion of their alfairs to Dr. Price and myself, at which time 
their number consisted of 328 members, and 85 widows 
claiming annuities to the amount of £\9G'J — their stock 
invested ill the 3 percents, amounted Xo .£^0,500 \ the 
dlvideuds on v’liich together with the annual prenuums, 
exceeded^ their expenditure by ^"2000 a year. — In con- 
sequence of our joint opinion and advice, it was then de- 
termined to increase the annuities to widows .^1 for every 
year that the husband should live brytmd 2^1 years, so that 
if they lived to makc^50 payments *the annuities should 
amount to — Since that period another investigation 

took place in 17^8, when it appeared that the Society c*on- 
sisted of 802 members and 1;^2 annuitants clainting 
per muuan — that their stock in the three per cents. 
amounted to .;£'93,00(g that tlieir annual income exceeded 
expenditure % more than and, on the sup- 

position that this capital was worth 7^ per tent, or the 
a^mney nearly which had been paid for it, that they pos- 
sessed a surplus of jC\ 1.735. 

Whatever objection may he made to this method of 
estimating their capital, it is evident, if the money had 
been in\’ested where if could sufllv no dinnmition, that the 
affaii*s of thetSoeiety would have a{)peared to be in a very 
flourishing condition. The public funds, however, since 
.the year 1798, have so improved in value, that if the 
stock were now sold it would produce nearly the 
sum wdiich was originedly paid for it, and therefore no 
rfcasdtftibJe doubt ^can be entertained at present of the So- 
ciety’s 
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or 


Further Account of the Laudable Society for 
the Beneft of Widows. 

1 HIS Society alFords a melancholy proof of 
the pernicious tendency of that disposition 
to form annuity sccieties which prevailed 
some time ago. — In consequence of a peti- 
tion to Parliament in 17/4, from many of 
the most respectable members, it reformed 
its plan; but no arguments could engage the 
majority of the members to consent to a 
reformation which was likely to be attend- 
ed with any other effect than an ihcrease of 
calamity by postponing it For thirteen 
years from the time of its establishment, it 
had overlooked the differeaces of age be- 
tween men and their wives, and gone upon 
the plan mentioned in page 72 . — In 1774, a 


clety^s stability. Indeed it is not possible that tlicy should 
ever fall into any serious error, pi'ovided that at certain 
and not very distant intervals, they continue those in- 
vestigations which have been twice repeated within the 
last twelve years. 

It may not be improper to add, that on the 1st of Ja- 
nuary, 1802, the members of this Society amounted to 
300, the annuitants to 134— the capital to 102,000 stock 
in tlie 3 per cents, tlic annual income, including dividends 
and prerbiums, to ,^4804, and the annual expenditure, in- 
cluding annuities and management,* to ^^3374^ or j€^ 1435 
less than the income/ M. 
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compensation for the wife’s inferiority of 
fige was ordered to be paid by all new mem- 
bers, and at the same time the following plan 
agreed to. — For* an annual payment of five 
guineas, the first to be made immediakl)'/ 
every widow was entitled to an annuit}' 
during widowhood of 


1 0 if her husband had ^ 
been admitted J 


years and a day 


<5^ 1 5 if — — 3 years 

^^20 if — — 6 

^25 if — —8 

< 5 £’ 3 o if — — J 1 

c -€35 if — — 13 

^40 if — — 15 

i 


Any one who will calculate by the rule in 
Quest. Yllf. will find that the annual pay- 
ment necessary to support these annuities is 
nearly, 'by Dr. Haller/ s Table of Observa- 
tions, £. 1 , supposing equality of age be- 
tween husbands and w ives, money improved 
at '4 per cent, and the mean age of admission 

thirty-seven This change, therefore, did 

not deserve the name of a reformation-, and 
’an attention to the following account will 
shew, that instead of doing good, it has in 
fact only prolonged the existence of the So- 
ciety to |do mischief. 

^ From the establishment of the Society in 
1761 to 1772, it had increased to 700 mem- 
bers; but in April 1780, it had gradually 

sunk, 
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sunk, by dcatlis’ancl desertions, to r)50. — The 
whole number of widows m uich had come 
on th(' Society was then 1 (38, of whom 84 
had come upon it in six years, from 1/74 
'^15’ 1 7 79 ‘3 tliat is, fourteen antmally. Thir- 
teen. had died and fourteen had married, 
which luid left Ilf annuitants, the claims 
of 133 of whom amounted then to 
per ann. ddie claim? of the remaining eight, 
reckoned at e£30 /)er each, will make 
^'210 per ann . ; and the expcnces ofmanage-’ 
ment (or j&e/' nearly),' added to 

these sums, will make the whole annual ex- 
pence of the Society in April, 1780, ,^'3,830. 

Its income, consisting of the interest 

of .^49,090 three per cent, stoct, apd the 
subscriptions of 550 members at tiveguineas 
each, amounted at the same time to 
IcavinsT; a tavoural/le balancl^ of only c5£;'480. 
Supposing the Socidty^ to preserve its pre- 
sent number of members, and the number 
of annuitants to increase for six years to 
come only at the rate of ten annually, its 
expcncc at the end of the present year, or* 
the beginning of the next, will be equal to 
its income; and afterwards it will find it- 
self under the necessity of having recourse 
to one of the three following expedients. 
It will be obliged ‘either to run i^|ito its ca- 
pital, or to increase its contributions, or 

® In I78O fourteen more widows came upon the So- 
ciety. 
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duce the annuities. — The Consequence ot 
the first of these expedients will be, that the 
capital of the Society will be soon consumed, 
and the annuitants left without support. — 
The consequence of the second will be, tteil 
the contributions will be increasing every' 
year till, in to or 12 years, they are donhlcd, 
and at last almost tripled. — d'he consequence 
of the last will be, that* the annuities will 
sink every }ear till they come to be less 
'than half the annuities .promised f Such 
are the utfairs of this infatuated Society; 
nor is it easy to apply any remedy to 
them ; for in yonsequence of going on too 
long with an insutfieient scheme, the So- 
ciety has large payments to make in order 
to compensate ])ast deficiencies; and a 
scheme at first adequate would now prove 
inadequate. — Foi examplej" (supposing a just 
allowance required for' the wife’s inferiority 
of age) an annual payment of seven gui- 
neas from every member, begun in 17/2, 
when the number of widows was only 42 . 
'Would probably have been sufficient to sup- 
port the reformed scheme mentioned in 
page 98 ; but now an annual payment of 
nine guineas from the present members, and 

^ The anifuUants (should the number of members con- 
tiwue what ii is) cannot, increase to much less than double 
their number last year. 


of 
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of seven from all future members, would 
scarcely be sufficient. 

In such circumstances it seems best to 
^rcuk up, and to divide the present capital, 
^as far as it will go among the annuitants. 
Should this be dope, the annuitants will 
indeed be great suffierers; for, so miserably 
circumstanced is tbp Society, that its wliole 
stock will not pay much more than half^ the 
value of the annuities. But this only sets in. 
a stronger light the necessity of an immediate 
dissolution: 1 say immediate-, for the annui- 
tants are increasing fast, together with the 
medium of the annuities due to them; and 
therefore the consequence of delay must 
be, extending greater sufferings to gi'eaier 
numbers. 


POSTCRIPT. 

SINCE the preceding account was writ- 
ten, this Society, convinced at last of its- 

^ The mean age of tlie widows now on the Society is 
not probably more than \2 or 48. The value of annui- 
ties payable half-yearly during the^lives of women at this 
age, is not really so little as 18 years purchase, reckoning 
interest at 4 per cent. Supposing therefore tl^ Society to 
break up some time or other before the end^of this yej-^r 
(1781), and the number of widows then upon it 154, the 
value of their annuities, at j^;^850 each, will be ^53,900, 
of wliich their stock, at its present price, will not pay so 
much as ^*'28,000, 

mist/iker 
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mistakes, has resolved to reduce the an- 
rfuities of such widows as becaiiie claimants 
before the alieration in 177 1, percent., 
and the annuities of all the other wido'yj’s^ 
who are now claimants, 2<o per cent. It was, 
also resolved b} two general courts, that the 
annual payments should he increased from 
five to six guineas. But, this resolution was 
revok('d by the general court in .ltd \ last; 
and a resolution substituted in its loom to 
change the plan described in p. ()8, into 
one which makes it necessary that a member 
should have been admitted 3 years to entitle 
his M'idovV to ati annuity of £\C), and 7 
years to CNititle her to i£2c\\ and 13 and 
20 ycchs to entitle her to c^3o and ,-£'-io. — 
Possibly ttiis resolution, like the former, will 
be retracted by yome futjjre genera! court. 
Should iv be conhnned, it will, in conjunc- 
tion with the reduction just mentioned of 
the annuities payable to present claimants, 
constitute a reformation wLich (suj)posing 
the funds of the Society not incumbered 
with any expences of management) might 
have been wear/?/ sufficient ten or tu'clee years 
ago to save the Society. But it is far t'roin 

being sufficient note The reduction of 

the annuities payable to present claimants is 
too little.^ It should have been extended to 
the wddows of the* old members now living, 
and the new plan restricted to members lately 
^dliiitted, and to future members ; and a 

compensation 



Society for the Bencjil of JFidows. 103 

compensation for pasff over-payments to wi- 
dows should have been provided^. 

SECT. 

X*', Tins unfortunate Society, since tlic period in which 
tlie above postscript was \\Tittcn, has repeated its attempts 
to reform tiio^c errors in which it originated. In tlie 
year the number of fts members had sunk to 380, 
while tlie nuinher of its annuitants had increased to 217 * 
*Its annual income also ha^ fallen short of the expenditure 
by and its capital, after an accurate examination 

of Its finances, appeared to he insufficient to satisfy the 
demands upon it by .^^30,000 nearly. Under these cir- 
cumstances it was determined that the annuities payable 
to the widows who were then claimants shduld be re- 
duced one and that tlie annuities to all future claim- 
ants should be reduced one At that time the 

Society possessed jl^42, 000 stock four per oenls \ 

and had these continued at par, or at the ^aine price as 
they were then estimated, it is probable that the ^Society 
would have been spared the mortification of any further 
reductions. But in consequence of the disastrous war 
which soon ensued, this stock, together with all other 
])roperty in tlie public fifnds, lost iiiT/re than one third of 
its value — the capital of tire Society was diminished in 
tlie same proportion, and the annuities, which were 
ye arly increasing upon it, required so much larger quan- 
tity of stock to be sold iu order to discharge them than 
tiic computations supposed in 17 ^ 1 ^? new aUmns 

were produced, and it became necessary once more to 
have recourse to retrcncliment. In the year 1802 there- 
fore another investigation of the Society’s finances was^^ 
mulcrtakcn, on the supposition that its stock was then 
worth only cSO per cent, or one fifth less than it w^as really 
worth at the period of the former investigation, and the 
result was such as might ^ave beei^ expecte d. The value 
of the present and future claims was found t| exceed the 
\alue of the capital by ^ so tliat nJ alternative 

rt'maincd hut either to break up Society, or to reduce 
the annuities. 'j"he former was deemed impraetieahle, 
and consequently it w^as determined that the annuities 
of the present widows, as w^ell as those which should 
liereafter become claims upon the Socic/y, sliould He re- 

. duced 
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SECT. II. 

Cf the Association among the London clergy, 
and the Ministers in Scotland, 

Annuities for their Widoies'. 

In Api-ii, 1 765, the clergy within the bills 
of mortality and the county of Middlesex, 
at a general meeting in Sion-College, agreed to 
form themselves into a society for the sup- 
port of their widows and orphans. Many in 
'this respectable body may he capable of do- 
ing, in a better manner, what I have attempt- 
ed in this Treatise ; and they arc, perhaps, 
already sensible^of the deficiencies in thej^lan 
which they have established. 1 shall not 
howew^r, 1 hopd, do wrong;, in taking the 
liberty to recite briefly this plan, in order to 
introduce a few observations upon it. 

duced onenixth; so that instead of ^24, only d€20 — 
instead of only ^13. .. 6 * 5 . ..Sc/, per annimi^ &e. are 

to be paid in future. The depreciation of the public 
funds is an event for which no computation can provide, 
and cthercfore, as the Society's ati’airs in their j^resent 
state depend as much on the stability of those funds as 
,011 the lives of its members, it is impossible to say how 
far this last reduction may prove elfcctual. The number 
^)f its widows amounted in 1802 to 216, but tlie number of 
its members scarcely amounted to half their number in 
17 ^) 0 . If circutnstances therefore should have still continued 
unfavourable, the next^ measure must be, the dissolution 
of the Society, and a division 'df the remaining capital 
among the alinuitantsand surviving members in proportion 
tcu^heir respdetive interests in the funds of the Society. M, 

* This section, as well as the former, must be con- 
sidered as written in 177 b Subsequent accounts of the 
different institutions are continued respectively ut the end 
of these two Sections^ 

1 According 
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According to the printed articles, every 
clcrgynian pcsst'ssed oi bent ilce. tecture- 
ship, or Jiceiised curacy, wiiC'oi the bills of 
mortalii}/ and the county o*f Middlesex, who 
subscfibi's anouaily one guiiK'a, or two gui- 
neas, or moi*', shall entitle his wit! ow to an 
annuity; or, if he leaves no widow, he shall 
entitle any such clyidren as he shall leave, to 
the same annuity for seven years as his wi- 
dow would have liad. And, in case a vsudow 
possessed of an annuity, should cither die or 
marry before the lapse of lo years, from the 
coinmenceincnt of her annuity, such children 
of her former husband as shall be then alive, 
are to be entitled to as many of the ten years 
payments of the annuities as she shall not 
have received. — The annuity is fixed to no 
particular sum, byit, inste;.ljl of this, it is or- 
dered, that a fourth, part of the annual sub- 
scriptions and interest shall be divided the first 
three years after the establishment of the so- 
ciety; half only the next four years; and three 
fourths the next five years; provided, however, 
that in no one of these I’J years the dividend^ 
shall exceed dB20 to the widows and orphans, 
of the clergy subscribing two guineas or more; 
and ,^‘10 to the widows and orphans of the 
subscribers of one#guinear And, after the ex- 
piration of 12 years, the whole amfiunt of the 
subscriptions, and of the interest m the capi- 
tal stock, is to be divided proportionably for 
ever. — Jt is further provided, that every cler- 
gyman 
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'gyman who shall be married, or have chil- 
dren, at the time of his subscription, shall pay 
a line of two guineas towards a capital stock, 
if a subscriber of two guineas or more, and -40 
years of age or upwards. ,lf 50 years of age 
or upwards, he shall pay g line of three gui- 
neas; if 6o or upwards, live guineas. But, if 
not married at the time of ^is subscribing, and 
shall afterwards marry, Ire shall pay a line ac- 
cording to tlie age he shall be of at the time 
of his marrying. 'I he ohh'gation laid upon 
all, wliether married or unmarried, to become 
subscribers, is, an incapacity of being admit- 
ted members without the consent of a gene- 
ral court, unless, within two years after be- 
coming possessed ofany ecclesiastical employ- 
ment, they subscribe. 

Every ©ne who has attended to the obser- 
vations in tills and the preceding chapter, 
must know what judgment to form of these 
regulations. 

Let us suppose that all the clergy in Lo;?- 
[don and Middlesex came into this association 
i^nm the first ; and that one wdth another 
they are subscribers of two guineas annually; 
and that there are among them as many un- 
married persons as Inarrieif. 

In this ciise, it may be learnt from Quest. 
XKl, thar the ani?uity to which widows 
should be entitled, (supposing no allowance 
to the children ofany that die) ought not to 
exceed i o or M guineas at most ; and that, 

besides 
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besides the annual subscriptions, there ought 
to h'n e been a fine paid at the commence- 
ment ot’ the scheme, by every married per- 
son, of six guineas at least, or, by the whole 
number of subscribers, three guineas. If 
the number of married members is double 
the unmarrie'd, the annuity ought not to ex- 
ceed eight giuTieas; and the fine from every 
member sliould be about four guiiieas. — The 
order, that only a fourth pait of the annual 
subscriptions and interest shall be divided 
the first tl-.rce years, hedf the next four years, 
and three (juarters the next five, is v. iiliout 
reason ; because the number of claimants, 
for 'he first 12 veers of the scheme, will be 
so few, that it will not b(' [)ossible,* during 
that time, that thc're should be occasion for 
dividing ■ ny pi oyortions S() large of the an- 
nual std.-'Criptions ^nd intenvst, umIcss they 
are infx-ed beyond all bounds too little. — 
After 12 Years, the number of annuitants 


wdll go on in'’reas;ng for near Jo years, as 
appears iiom Quest. 111. d'hc conserjuence, 
therefore, ot dividing, after (hat time, th6 
wdioic amount of theannual subseriptions aud| 
interest, will be a constant yearly diminution 
in the dividends for near Jo years ; and 
making the pa} nv'nts to* the fir.st claimants 
much more considerable than theV ought to 
be, at i.he expence of alV sul)se(|uxmt claim- 
ants — For tliese reasons, it appears to me out 
of all dpubt, that this scheme is by no means 


likely to answer the good ends proposed by 
3 it 
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it; and that, therefore, it will be best to la\ 
it‘=aside. At the time it was settled, it was, 
I find, further agreed, that the annual sub- 
scriptions of the laity, together with the in- 
terest of their benefactions, unless otherwise 
directed by the donors ; and the annual sub- 
scriptions of such of the clergy as shall so 
direct, shall make a chariiahlc fund to be 
applied to the relief of the distressed widows 
or children of all the clergy witiiin the limits 
I have mentioned, whether subseribers or 
not, provided that in no one year of the fii st 
twelve more than .^20 be given out of the 
fund to any one family. — ^'Ehis is an excellent 
design ; and if the money arising from all 
the subscriptions is thrown into this fund, 
an important means of relief may be pro- 
vided for such of J-he more indigent widows 
and families as will accept the help of 
charity. 

There is one more scheme of particular 
consequence, which 1 must take notice of: 
J, mean, that w hieh is established by Act of 
^«?ariiament, among the ministers and pro- 
fessors in Scotland, for making provision for 
their widows and orphans. The last men- 
tioned scheme, and "also several others of the 
same kindi”^ in this kingdom, have been 

formed 

There is one amon^ the Dissenting Ministers in the 
counties of Giles le<: and Lancaster ; and another among 
the Dissenting Ministers in CumMandy Norihumherlandy 

IVestmorlaudy 
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formed on the model of this : and the success . 
with which it has been hitherto attended, is 
one of the principal causes to which they 
have owed their rise. It therefore, pro- 
\)er I should give some account of it ; and 
it will be suthcicnf with this view to men- 
tion, “ that for an ’annual payment, which 
“ begun immediately, ot five guineas from 
toil contributor?, 66/ ot whom are mar- 
“ ried persons, besides a tax on w’eddings, 
producing about ^£,142 per annum, it en-* 

“ titles every widow to an annuity of i£20 
“ during widowhood, and also every family 
of children that shall be left by such 
“ members as die without leaving widows, 

“ to c:^2oo.” This scheme contains a va- 
riety of other particulars ; but this is its sub- 
stance — It commenced on the 25th of March, 
I7tl; and from*that tin'e to the 22d ot 
November, 177 o‘, or* in 26 years arid near 8 
months, 151 ministers and professors died, 
and left 151 families of children without 
widows; that is, 5.66 such families vVere 
left annually ; and the annual disbursement® 
to them have therefore been i£\\Z2, Sub- 
tract this sum from ,5^5450, the whole an- 

Wcstnmrland, and Durham , — Even the Ijondon Annuity 
Society, though Its plan is totally different, professes to 
form itself on the principles of the Scotch «tablishment, 
and to derive encouragement Irora It. * 

" ‘ In Nov. 177113 or 35 years and 8 months, 199 mi- 
nisters and professors had died, and left 199 families of 
children vt^thout widows; that is 5, .58 annually. 

nual 
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nual income; and the remainder, or ^431 8 
pqf annum will be the standing provision for 
bearing tlie expence of all the annuitants 
possible to be derived from ()0" marriages. 
Such an annual payment, or -1.2/ each from’ 
1011 contributors, is the same with O.a.j 
edch, from 667 contributors; and, consc- 
<juently, it appears, that in this establish- 
ment a contribution is received equivalent to 
an annual payment beginning immediately, 
of ^ 6.55 from every married man, in order 
to entitle- his widow to an annuity of ^£’20 
during her widowhood. 

In the societies mentioned in the last s('c- 
tion, annuities increasing from *£’20 to ci £40 
are promised to \<idows for an annual pay- 
ment of only .5 guineas’". And, in all the 
societies for tlie benefit of widow^s wdth 
which I am acquainted, there is an C(jual 
or a greater disproportion between the con- 
tributions received, and the annuities pro- 
mised. — With wdiat strange rashness then 
has the plan of this establishment been co- 
pied ? And how absurdly have the societies 
in this kingdom pleaded it as a precedent 
’"Vvhich encourages and favours them? — It 
w'ould be trilling to say more on this sub- 
jeet. 

It may be observed that the annual income 
for the stpport of this establishment, sup- 
posing it to have only the benefit of widow s 


See page 7^* 
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in view, ought to be £7.'^Q per ann. from 
every marriage, according to Question Xlil. 
p. 4(j, and A A per ann. according to 
the calculation in Note F. at the cud of this 
'Volume. 

These determinations exceed the income 
actually provided. ’ But the excesses are by 
no means considerable cnouo'h, to ahbrd anv 
certain reason for “•oncluding, that the fund 
of this establishment will pi’ove insufficient. 
] was, however, , once led to entertain some 
doubts on this subject. And in these doubts 
1 thought m\ sclf confirmed by observing, 
tliat, in the calculations " made at the com- 
mencement of the scheme, "the number 333 
was stated, as the maxhvu'','i of \\'ldo\\ s living 
at one time, likely to come upon it, or to be 
derived from 20 "" widowvs left annually; and 
also, that 40 years wqs stilted as the number 
of years necessary to^ bring on th is maxiDium ; 
whereas 1 was satisfied, that the i}uixv)iuin of 
widows would not prove much less than 
400; nor the number oi' years ncecssafy to 
bring it on, less than O‘o. ]n the former 

See Tabic III. in a book printed at Ed'nilmrgh uV 
l7d8, entitled, Calculations, with tlie Pi iiici})lt s and 
Data on which they are instituted, relative to a late Act 
of Parliament, entitled, An Acf rais'nnj (uid cstaldiAin^ 
a Fnndyfor a provision Jor the widows and (diildren of the 
ministers of the dwrehy and of the head^j [\i?icipahy and 
masters of the universities o/' iJco iXAM) , shewing ^he 
ji$e and progress of the Fund. 

® See note A, at the end of this volume. See like- 
wise the fiote in p, 89. 

editions 
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.editions of this work, I gave a distinct ac- 
count of this. But 1 have lately received 
such information ^ as hath convinced me that 
my doubts ha’v e *.been in a great measure 
groundless. I have learnt, in particular^ 
that there liave been several calculations sub- 
sequent to those I had seen; and that this 
establishment has enjoyed advantages and 
provisions for its support which 1 vas un- 
acquainted with, and whicli give reason for 
expecting that it will indeed be able to bear 
the expence of 4t»0 annuitants, should so 
many come upon it. T sbcu]>l or.];- tire most 
of my readers, were I to enter into an ac- 
count of these advantages and provisions. It 
will be yf more itnportancc to take this op- 
portunity to observe, that the probabilities of 
life from which the determinations I have 
mentioned are derived, though much lower 
than the' probabilities of life among the 
ministers and their wives in Scotland ‘ i, 
are yet such as giv^e the values of reversions 
depending on survivorships among them too 
high. 

i In order to understand this, it must be 
'considered, that the ditfcrence between the 
probabilities of life in different situations^ 
takes place much more in the first and mid- 

^ I owe Information to tlie kind and very obliging 
candour of the reverend and ingenious Dr. Webster^ of 

Edinburgh, 

^ More particular notice will be taken of this Bt the 
conclusion of the second Essay* 

dk 
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die than in the Jast stages of life ; and that 
the effect of this must be to increase the 
duration joint lives, and at the same time 
to lessen the duration of survivorship in those 
s'tuations which are most favourable to 
health. Or, in othtr words, to render the 
duration of marriage in such situations, 
greater than it would otherwise be in pro- 
portion to the duration of widowhood ; and, 
consequently, to reduce the present vctlue in 
annual payments during marriage, of any 
given annuity payable during widp'whood. 
For instance. AVere the probabilities of life 
among the ministers and their wives in 
ScoTL;VKD the same that th^^y are by Mr. 
De Moivres hypothesis, oi>in the Breslaw 
and Northampton Tables of Observation, the 
duration of marriages among them, taken 
one with another, .could not be more than 
19 years. The duration of widdwhood 
would be 22 years, and the maximum of 
widows living at one time derived from 
6(37 marriages constantly kept up, worJd be 
considerably more than 4 oo. ere the pro- 
babilities of life among them the same that 
they are in Lo^moN, the duration of mar 
riage would be still less, and the duration of 
widowhood greater, and the maximum of 
widows derived frofii 667 marriages, could 
not be less than 5 00. But the wc^is, that 
the duration of marriage rfmong them is 2 !f 
fears nearly ; and that of widowhood about 
VOL. !.• I 20 
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20 years and a half". And* it appears also, 
from accounts taken annually, that the num- 
l>er of widows living at one time, derived 
from the wholC(body of ministers and pro- 
fessors, does not exceed 400. It is, there- 
fore, certain that a smaller income must be 
sufficient for the support of this scheme than 
would be necessary, according to the proba- 
bilities of life in the Tables just mentioned. 
— And upon the whole; after a careful re- 
,view of all the circumstances of this esta- 
blishment in its present state, I am well sa- 
tisfied that the success with which it ha*^ 
been hitherto attended, is likely to conti- 
nue; and that 'it will indeed prove a per- 
manent foundati(\n of that assistance to the 
tmdoit) and fathei'lcss which is intended by 
it. — Caution, however, and vigilance, w'ill 
for some time be necessary. Many more 
years mtist pass before- it can receive a de- 
cisive confirmation from experience. Events 
have hitherto favoured it more than could 
have been reasonably expected. They may 
perhaps hereafter try it ; and deviations from 
probability may arise, which cannot be now 
foreseen. — But I ought to ask pardon for 
making these remarks. The venerable mi- 

■■ See a note at the eonclusion of tlie sewnd Essay; and 
also note (Fy at Ae end of this volume. The rnaxi- 
of widows (supposed 395) divided by the number 
left annually (or 19,'^) gives 20^, the expectation of. 
widowhood. See page 89, and Note (A) at the end of 
this volume. 
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nisters and professors concerned will, I hope, 
excuse me. They are eminently distinguished 
by their abilities and knowledge : and can 
have little need of any information which 1 
am able to give them. 

Further Account of the Association among 
London Middlesex Clergy; and of 
the Establishment among /AclMinisters and 
Professors in Scotland. 

The Clergy of London and Middlesex 
agreed, in 17/5, to new rules and orders, 
by which such tines were required "^(on ac- 
count of a subscriber’s ex^eding the age 
of 40, and being older than liis ’wife) 
and such reductions made in the annuities 
as would probably^ have rendered the con- 
tributions adequate t^ the cxpences* of the 
association. But the event has been, that in 
consequence of this necessary reformation, 
the Association has dwindled, and is now 
sunk so low as not to be likely to subsist 
much longer. 

On the contrary. The Establisment among 
the ministers and professors in Scotland has 
prospered to a degree which gives reason to 
believe that it cannot fail to answer the 
hopes of the venerable body interested in it. 
This has been owing chiefly to tne greaJ? 
ability and faithful zeal of the Rev. Dr. 
Webster „ its founder and conductor. — To 
the account already given of it irt the Second 

I 2 Section; 
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■Secli'>n, 1 will take this opportiinitj to add 
the folK'wirifi' particulars. 

Dr. ebster (having, when the plan was 
first formed 3 8. « ' cars ago, no certain data 
to go upon) assumed .'ll* as the medium age 
at which the; \Nidows of ministers would 
commence annuitants. " Jlj calculating on 
this supposition, and taking the cliances of, 
life as they are in Dr.* Hallci/s Table, he 
found that the number of annuitants on the 
' seheme at Lady-day 178,0 would be 310, 
— d'hc tact is, that they were then 304 ; 
And that consequently there w as, even in this 
way of calculating, a ditference of six in fa- 
vour of the funds wdiich support the scheme. 

Since the <At<:ablishment of the seheme 

it has been discovered, that the medium age 
just mentioned does not probably exceed 47. 
Dr. ^^k'bster, tht^refore, some years ago, in 
order to* put the scheme to a severer trial, 
instituted a new calculation, on the supposi- 
tion that the medium age is no more than 
44,' and tbund that on ttiis supposition the 
number of annuitants at Whitsuntide l 780 
would be 328. d'liis has made a still greater 
^difli'rcnce in favour of the Establishment, 
and gives a very encouraging prospect of its 
stability; a suffiejent income having been 
in H'ality provided for b'c'aring the expenccs> 
had the Annuitants increased as in this last 
calculation. 

Had 52 been the mean age of the widows 
when they cpmmencc such, the maximum of 

widows 
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widows living at one time derived troiu 20 
left annually, would be iiS4, according to 
L)r. Halley s Tabic ; but su])^[)osing it lU) more 
than 4*1, this maximum w^ould exceed 4oo ; 
and the enquiries ’wdiich liavc been made, 
give reason to expect that it will not tall 
much short of this number. Dr. Webster, 
therefore, has in hir^last calculations, reckon- 
ed upon the increase of the annuitants to tins 
number; and for this reason, and to sc-, 
cure more certainly the Establishmcyit, a new ^ 
act of parliament was procured in 1779 > 
vvlfich, among other new provisions, it was 
ordered, that the increase of ’tire capital (then 
amounting to ,i£l75,088) ^iiould not be dis- 
continued till it rose to c^lou,ooo. — * — This 
capital, joined to the annual contributions, 
■u ill probably bo an ample support to the 
Kstablishment, slionkl tlu' number Of annui- 
tants (which will go on to increase for near 

forty years more) t)ceome at last 400. 

Clircumspection and caution, liowaner, con- 
tinue to be necessary, because still unfavour- 
able events may arise, which no human wis- , 
dom can foresee. 

Having bestowed a good deal of attention 
on this institution, I cannot take leave of it 
without con<!;ratukrt:in2: Dr. Webster on his 
happiness. By being the foundi^i’ of this 
scheme, and by the eare*with which he has 
w'utched its progress, and conducted it to 
its present state of maturity, ite has entitled 
himself to the blessings of many mdigent 

widows 
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'v\'idows and orphans, and mdde it impossible 
that he should be ever remembered in the 
church of Scotland without gratitude and 
respect. 

It is much to be wished that institu- 
tions of the same kind could be establis- 
ed in England. Some efforts have been 
made to this purpose. The reverend and' 
ingenious Mr. Garuhj of Plymouth, having 
with much labour and ability prepared 
a plan of this kind, endeavoured in 1774 
and 1775 to get it established in the diocese 
of Exeter. Had he succeeded, the benefits 
arising from it would have beeome in a lit- 
tle time very* conspicuous, and an example 
would_ have beek given which would per- 
haps have been followed in other dioceses. 
But he did not meet with sufheient encou- 
ragement, and th'e scheme was given up. — 
Being unwilling that 'the time and pains 
which were employed in digesting and cal- 
culating the tables for this scheme should be 
entirely lost ; 1 have inserted some of the 
.principal of them among the Tables in the 

next volume. The Rev. Mr. Grant, of 

Flenly upon Thames, has been also lately 
engaged in soliciting encouragement to a 
similar scheme; qnd I heartily wish him 
the success his benevolence and abilities de- 
serve*. 

’ This scheme has shared the fate of Mr. Gandy’s, M. 

c 
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Account of a Scheme established among the 
East-India Cwnmanders. 

The East-India Commanders six years ago 
entered into an association for the purpose of 
providing for their • nominees, and did jne 
the honour to desire I would recommend a 
scheyie to them. Xhey approved the fol- 
lowing, and have adopted it. — Every mem- 
ber is entitled to X500 payable at his death 
to his nominee, in* consideration ot\^50 at 
his admission, and eleven annual payments of 
iC25, the first to be made at the beginning 
of the second year, and the* right to every 
payment to depend on thg continuance of 
the life of the subscriber. No substribers 
must be admitted whose ages are not less than 
50 ; and their megp ages ace reckoned at 40. 

In calculating thi^ scheme, interest was 
reckoned at 3 !- per cent. but a much higher 
improvement has for some years been made 
of money, and the scheme has escaped .the 
danger of being too much loaded in its in- 
fancy. 1 am satisfied, therefore, that, with-' 

out 

‘ The value, by Table XVII. in the next volume, reck- 
oning interest at .SJ per cent, of an annuity for eleven 
years, on a life aged -10, tl;^ first pNnient to be made at tlie 
end of a year, is by Quest. VI. Chap. 1. J.S95. — The 
annuity, tlierefore, being c£2t), its value ii .^£19/, to 
which ■i’SO, (the iii^t payment^ added makes ■£'2if ; 
which is also, by Quest. X. the value, reckoning the 
jaine interest, of £'t>00 patable at the death of a person 
aged 40.— The same coniributions, supposing money 
improved at 5 per cent, would entitle a nominee to .^£’609. 
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out alitring the contributions, the sum pay- 
able to nominees may with perfect safety be 
increased to i£550, Indeed, 1 should be in 
no ])ain were it even advanced to e£!6oo, pro- 
vided only the contributions were made in, 
guineas, instead ot' pounds, and all savings 
made to accumulate in the short annuity for 
27 years from Chrismas last. The; pro- 

gress of such an association will be as fol- 
lows. — Suppose it to consist of 46 members, 
kept up from year to year by admitting, as 
old members die off, new ones at the mean 
age of 40 . At first, according to Mr. De 
Muivres hypothesis, only one member will 
die annually ; l^it, after a certain period, 
fwo will die annually. During this interval 
there will be savings which will raise a stock, 
the interest of w^hich, w’Jien added to the 
annual contributions, \\dll be just sufficient, 
when tw'o members come to die annually, 
to pay two claims. — Supposing each claim 
^550, the expence of the association, when 
greatest, will be iA’l loo per a.nn. The con- 
tributions at that period will be first, s£50 
\ieach (or cA 1 no in all) from /c o new mem- 
bers admitted every year; and ^£‘25 each 
(or ^450 in all) from 18 “ other mem- 
bers who had not^becn admitted more than 
eleven y^ars. The remainder (or £55q) 
^ necessary to make Kp e£’ 1 1 00 per ann. wdll be 

Out of a body of new members derived from two 
* admitted every year at ^0 for 11 years, it may be expected 
' that two will die before the end of the 1 ith year. 


the 
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the interest of the capital, which, therefore, 
if lodged in the three per cads, must 
^’18,333. When, therefoj’e, any such asso- 
ciation consisting of 46 members has raised 
this stock; or, if* it consists of any other 
number of membejs, when it has raised a 
stock in the same proportion to it, that the 
star\ding number vf members bears to 46, 
it will become a reasonable object of con- 
sideration whether the increase of its stock, 
should not be discontinued, and pll subse-, 
quent savings, should any arise, be employed 
in either lessening the contributions or in- 
creasing the claims''. ‘ SECT. 


The examination of this SotiAy’s affairs was referred 
tome in the year 17 ^ 7 ? ’^^hen it appeared that the num- 
ber of those members who had compleated their eleven 
payments amounted to and the number of those who 
having been admitted ?it late iieribds had 7t<>/ completed 
their payments amounted* to ij . — At that periods or 21 
years after their establishment, 38 di^aths had taken place, 
which exceeded the number that should have liappencd 
according to the Xorlliattifjfon 'lable in the proportion of 
4 to 3. But the premiums having been computed *at 3^; 
per cent, wlnle their money had ])een im])rove(l at 5 per 
vent, the increased number ot claims was balanced b^ 
the in Cl eased accumulation of the capital, and therefore^ 
liad tlieir stock, vvhieli then consisted of d (>90 per armimt 
in the Long Annuities, and an Exchequer Bill lor J!: 1000, 
been sold for the sum which was originally paid for it, 
a considerable mrpliLSy after di^cliarging all demands, 
would have been left in favour of the Society : But tlie 
subsequent depression of the funds so far lessened the 
value of the Society’s capital as,» not only to destroy tiT^t 
surplus, but even to pioduce a deficiency to a larger 
amount. Happily, however, the funds since that pe- 
riod so fix recovered as to restore the alfairs of tlie * 
ciety, and to render them secure, (a) 

Since writing the above, the purposes for which 
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SECT. III. 

Of (he best Schemes for providing Annuities 
for JFidows. 

Institutions for j)rovidiog widows 

with annuities would, without doubt, be ex- 
tremely useful, could such be contrived as 
would be durable, and at the same time easy 
and encouraging. The nature of things do 
not admit of this in the degree that is com- 
monly imagined. The calculations and rules, 
in the preceding chapter, will enable any one 
to determine in, all cases to what rever- 
sionary annuities any given payments entitle, 
according toany|lven valuation of lives, or 
rate of interest. From Quest. VII. and VIII. 
in particular, it may be inferred that (interest 
being at d per cent, and the probabilities of 
lite as in \hcEreshic, Norwich, unANorthamp- 
ton Tables) for an annual payment beginning 
immediately of four guineas during marriage ; 
and also for a guinea and a half in hand, on 
account of each year that the age of the hus- 
\band exceeds the age of the wife ; every mar- 
ried man, under 40, might be entitled to an 
annuity for his widow, during life, of ^£’5 if 
he lives a year; sC'^0 if lip lives three years; 
and c£ 20 ^f he lives seven years. 

( 

they were o iginally associated no longer existing, tlic So * 
ciety dis.solved themselves, and every Member received 
^ the full value of his Interest in the Capital. M. 

If 
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If such a society chuses, that those who • 
shall happen to continue members the longe,st 
time, shall be entitled to still greater an- 
nuities, six guineas, addition<il to all the other 
payments at admission, would be the full pay- 

• ment for an annuity of £25, and J 2 guineas 
for an annuity of ,^^30 if a member should 

• live 15 years. 

All bachelors ancl widowers might be en- 
couraged to join such a society, by admitting 
them on the following terms. — Four guineas' 
to be paid on admission, and thret guineas' 
every year afterwards, during celibacy ; and 
on marriage, the same payn^ents with those 
made by persons admitted after marriage; 
in consideration ofw'hich, per annum, iox 
every single payment before marriage, might 
be added to the annuities to which such 
members would h^ve been otherwise entitled. 

For example. If they have been members 
four years, or made five payments before 
marriage, instead of being entitled to life-an- 
nuities for their widows of only £. 5 , £\ 0 , 
£20, £25, and ^30, on the conditions I. 
have specified, they might be entitled to an- ^ 
nuitics of ,^ 10 , £\ 6 , £ 25 , £zo, and,s^35.' 
Or, if they have been members nine years, 

^ and made 10 payments, tlkey might, instead 
of the same annuities, be entitled.to annui- 
■> ties of £15, £20, £zo,£Z 5 , and £ao.— 
f In this case, the contributions of such mem- ' 
bers as should happen to desert, or die in ce- 
libacy, -would be so much profit to the so- 
ciety. 



,12-4 Of the heat Schemes for 

« 

ciety, tending to give it more strength and 
security. 

This is one of, the best schemes that I c an 
think of, or would eh use to recommend. 
Butin the following scheme there is a sim- 
plicity and fairness which seem to give it a 
particular preference. 

Every husband, be hi« age what it .will, 
for a single payment at admission, of 
with i£,\.,.\os. added for qpery year that his 
age excc,eds his wife’s, and an annual pay- 
ment of dBa during marriage, (the first to 
be made at the end of a year) might en- 
title his wife, i^hould he leave her a widow, 
to an annuity ,^lo for her life, if he 
lives me year; ^11 if he lives //ro years; 
^12 if he lives three years; and so on ; the 
annuity to increase continvally at the rate of 
for' every year that the husband lives 

beyond one year. Any addition to these 

payments might entitle to a proportionable 
addition to the annuity, and to its increase. 

And should any husband under 40 wish 

to secure a sum for his children, provided he 
should leave no widow, he might for every 
annual payment of nine shillings, during 
life, entitle them^to d£>50, payable among 
them at his death, wherfever that shall hap- 
pen. Making all these payments guineas ^ 
instead of pounds^ might probably be suffi- 
cient, if the number of subscribers is con- 
siderable, to defray the expences of manage- 
ment. 


There 
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There is one particular advantage which 
societies formed on plans of this kind would 
eJijoy >. — Persons who know themselves sut)- 
jeet to disorders which arc, likely to render 
them short-lived, will have no great temp- 
tations to endeavour to gain admission into 
such societies ; and,* if admitted, the danger 
from them will he less than on any other 
plam Were it not* for this danger, the fol- 
iowdng plan might be recommended. 

» 

In the plans hitherto mentioned.it is im-- 
plied, that, if either a member or his wife 
dies within any of the periods specified, the 
additional annuities, that would otherwise 
have become due, will be loSt. But it would 
be much more agreeable to a purchaser, that 
they should be made certain to his wife, pro- 
vided she lives to the end of these periods, 
though in the mean time his own life should 
fail. The vahu' of such annuities may be 
computed by the rule in Question IX. 

Suppose, for instance, the scheme to* be 
“ that a wife shall be entitled certainly to a, 
“ life-annuity of c^’20, the first payment of 
“ which shall be made at the end of 12 years, ' 
“ provided she should be then alive, and her 
“ husband dead ; or at tin; end of any year 
“ beyond this term’ in which she ^may hap- 
“ pen to be left a widow.” Suppuse it also 
stipulated, “ that she stiall be entitled to 

y See another advantage mentioned under Question 

vui, • 
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** .d£lo more, or ^30 in all, on the same 
‘‘•terms, provided she should live l6 years.’* 
— ^The value of sueh an expectation (interest 
being at 3 per cenl. and theprobabilities of life 
as in the Northampton Table of Observations) 
will be, in the most convenient round sums, 
supposing none admitted above 50 years of 
age, seven guineas in annjial payments to be 
continued during marriage, and to begin' im- 
mediately; besides four guineas in present 
‘money for every year, as fa'r as 15 years, that 
the husband’s age exceeds the wife’s, if he is 
between 40 and 50, and three guineas on the 
same account if ohe is under 40 ; Or, if the 
whole value of' the expectation is given in 
one present payment, ^’70 added to a guinea 
and half for every yc^ that the husband’s 
age falls short of 5p, besides the payment just 
mentioned on account of disparity of age. 

The vmIuc of this expectation at 4 per 
cent, is six guineas in annual payments , be- 
sides three guineas in present money, for 
every year that the husband’s age exceeds the 
wife’s, if he is between 40 and 50; and two 
guineas, if he is under 40 : Or, if the whole 
value of the expectation is given in one pre- 
sent payment, added to c£\...5s. for 

every year that his Uge falls short of 50, be- 
sides the py^yment last mentioned on account 
of. inequality of age,*. 

He 

* Supposing 16 years the only term, the annuity j^20, 
and interest at 4 ]}cr cent, the proper payments will be 
nearly, in the case of equal ages and single payments, 

^46 
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He that will give himself the trouble to 
calculate, agreeably to the directions in Uie 
Questions to which I have reh'rred, will find 
that, taking all particular chses together, the 
rules nov/ given come as near the truth as 
there is reason to ^desire in an affair of this 
nature, the defects in some cases being nearly 
compensated by the excesses in others. 

These determinations are agreeable to the 
probabilities of living in Dr. ihdlet/s, as well 
as the Northampton Table of Observations^ 
or Tables 5 th and 17th in the nex^ volumer 
'lliese Tables seem to give a proper medium 
between the different vaiu(;,'s of town and 
country lives. In the country the probabilities 
of living are much higher; but in hondon, 
and probably in all g}'eat towns and some 
smaller ones, they are much lower. 

It is proper th add, tliat, according to 
the values of lives ’deduced both from the 
London and Dr. Halley s Table, and taking 
interest as low’' as 3 per cent, all w*omen 

^^■ 46 — .#40 — #29, as tlie age of the man is 30, 40, or 50, 
Or, in annual payments, #3.80 — #3.CG — #3.13. — 
Supposing the woman’s age 10 years less than the man’s,' 
the same values will be, in single payments, #58.92 — 
#56.56 — #53.66 — in anmml payments #4.63 — #5 — 
#5.41. It appears, theiefure, tliat a society, supposing 
money improved at tlie rate of 4 per cent, might ei\title all 
married men indiscr'i muiutehj , who are under 50 years of 
age, to such an expectation as this for their drives, for < 3 - 
ther #6’0 in one payment, or fivi? guineas in annual pay- 
inents. — But equity requires, tliat diflercnt payments should 
be made according to the diScrent comparative ages of men 
and tlieir wives. 


Tsrhosit 
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whose husbands are under 5Q years of age, 
might be entitled to an annuity of 
during lije ((be tirst payment to be made at 
the end of tlie year in which tlicy shall be 
left v/idows) for the sum of c£‘loo, sup- 
posing ,£.’3 additional gixen on account of 
every year that they are* younger than their 
husbands.- — At 4 per cent, an annuity of 
i£30 might be gi anted o?. the ,atmc tcrn?s. 

In the year iCkk), the compa.iy of Me?cc/’s 
m Lon(lo)i ado])ted such a scheme as that 
last mentioned. For loo in one present pay- 
ment, they entitled every subscriber to a Ufe- 
annuity for his widow of ^’30; and this, at 
that time, (wherl money bore 8 per cent, in- 
terest) was considerably less than the value 
of the ftioney advanced, supposing men and 
their wives of equal ages. As the interest 
of money sunk, they sunk also the annuity, 
first to and then to ejC20 and ,£,15. Jiut 
at last, after carrying on tiie scheme for above 
50 y^ears, finding the burden of the annui- 
tants too heavy, and likely to go on increas- 
ing, they were obliged to drop the scheme 
and to stop payment. In a little time, how- 
V.ver, by' a parliamentarv aid of e£3ooo per 
annum, they wove restored to a capacity of 
making good all their engagements, and of 
paying their arrears. — Ihcir failure is, in- 
deed, mueVi to be lamented ; for, in eonse- 
.qiience of it, the public has lost the benefit of 
an institution, that for many y'cars promised 
the happiest crTects, by encouraging marriage, 
3 and 
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ftncl affording rdief to indigence. The rapid 
fall of the interest of money ; their admit- 
ting purchasers' at too advanced ages; and, 
particularly, their paying Ao regard to the 
difference of age between husbands and their 
wives, must have contributed much to hurt 
them. Some of the principal causes, there- 
fore, wdiich liavc rendered them unsuccess- 
ful, hiay be now avoided. 

It must, however, be remembered, that 
the issue of the best schemes of tliis kind ' 
must be in some degree uncertain. For w'ant~ 
of proper observations *, it is not possible to 
determinewhat allowances ought to be made, 
on account of the higher probabilities of life 
among females than males. iNo prudence 
can prevent all losses in the improvement of 
money ; nor can any care guard against the 
inconveniences to Such schemes, whiph must 
arise from those persons being most ready to 
fly to them who, by reason of concealed dis- 
orders, feel themselves most likely to want 
the benefit they offer. 

The societies, therefore, on which I have 
remarked in the first section of this chapter, 
would have reason to take warning from what 
has happened to the Mercei's' Company, were 
the schemes on which they' are formed per- 
fectly unexceptionable. But 1 have demon- 


® This defect will, I hope, be in some raeas?jre re- 
moved by the Observations and Tables in the next 
volume. 
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strated that these schemes are very dclectivc; 
apd that the longer they are carried on, the 
more iniscljiet they must produce. ’Tis vain 
(as appears tron'. Quest. IJI.) to form such 
establishments v\dth the expectation of seeing 
their fate determined soon by experience. If 
not more extravagant tliau any ignorance 
can well make them, tiiey trill go on pros-^ 
porously for 20 or 30 1 t'ars; and, if at all 
tolerable, they tnnjj suppoi t thernselv^es for 40 
or 50 years; and at last end in distress and 
'Tuin. Xo experiments, therefore, of this 
sort should be tried hastily. An unsuccessful 
experiment must be productive of very jier- 
nicious efi'ects. All inadequate schemes lay 
the toundation df present relief on future ca- 
lamity, and afford assistance to a few by dis- 
appointing and oppressing multitudes. 

As the persons who conduct these schemes 
can mean nothing but the ad^'antage of the 
public, they ought to listen to these observa- 
tions. At present their plans are capable of 
being reformed ; but they cannot continue 
so always; for the greater number of exor- 
bitant payments they now make to annui- 
tants, the more they consume the property 
ot future annuitants, and the less' practicable 
a retreat is rende<^ed to a rational and equit- 
able and, permanent plan^. They should, 
theretore, immediately'^ either reduce their,/ 

schemes, 

See p. 90, ai. Sect. I. 

' 'liras ; were the London Annuity Society to make 
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schemes, or change them into one of those 
which I have proposed. But, I am afraid, 
tliis is not to be expected. The neglect with 
which they have receivedsorAe remonstrances 
that have been already made to them, gives 
reason to fear, that ^vhat has been now said 
will be in vain ; and that those who are to 
come after them, myst be left to rue the con- 
sequences of their mistakes- 


SECT. IV. 

Accoimt of some foreign Institutions for the 
Benefit of Widows. 

In the Preface to the first edition of this 
Treatise, I took notice of an institution for 
the sale of annuities payable on slirvivor- 
ship, established at Amsterdam, which seem- 
ed to be thcji muc’.h encouraged, and into 
which, I had been informed, many had en- 
tered from difierent parts of Europe. This 
was so wretched a deception that it was im- 
possible it should long stand its ground; and 
I am told that it now exists no more. I 
have, therefore, expunged, the notice I took 

their lowest annuity £ 10 , the next .£ 20 , and*the highest 
£^80, they would probably be saf(%. But, after proceed-* 
iijg’'on their present plan some years longer, sueh a re- 
duction would by no means be sufficient. 
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of it in that Preface; and 1 will not here 
give any further account of it. 

In ir 39 , an institution was established in 
Denmark under the patronage and guarantee- 
ship of the King of Dcnniark, which, with- 
out regarding ages, promised pensions to 
widows at the rate of 4 o rixdollars per ann. 
for life, from the commencement of widow^- 
hood, for every present payment of 1 l‘o rix- 
dollars. This being less than the true value 
of such pensions, the fate of this scheme 
has becii the same with that of the Mercers' 
('ompany mentioned in page 128 . At the 
<‘ud(jf the }(‘ar 177^, its whole fund was 
exliausted, and the Kinir of Denmark found 
himse.U' burdened with the support of 700 
widenvs, aiui an obligation to support as 
many more as w ould be derived from l 5 oo 
marriages then remaining undissolved. 

At Bremen, an insti'tution w^as established 
in 1 760, w Inch promised annuities to wi- 
dows for a payment on admission of a sum 
equal to one yeaidy paj ment of the annuity 
purchased, and an annual contribution during 
maniage of l.'l percent, (or a little more 
than a 7th) of the annuity. These pay- 
ments are not much more than half the pro- 
per compensation for the annuities. The 
conductors of the scheme have therefore been 
lobliged to reduce, the annuities lO per c»nt.\^ 
and they will soon be obliged to reduce them 
much more. 

The states of the duchy of Calcnberg, of 
which Hanover is the capital, established in 

1767 
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! 767 a like sciicme, but on terms still more 
deficient; for, though it dilFcred from tlfc 
two former schemes in paying a regard to 
the ages of married persons, }'ct, notwith- 
standing several augmentations, the contri- 
butions rccjuircd by i^ did not two years ago (*) 
come up to lialf the value of the annuities, 
Tirca^ numhers, infiuenced probably by the' 
Jowness of the terms and the authority of the 
states, have b(‘cn induced to eneonrase this 
institution. In 1779 ) if anilities to^ 
pay to fioo widow.s, and consisted of no less 
than 3800 members or .subscribers whose 
widows would be entitled t(T annuities. In 
consequence of a rapid inciKnise, its insufii- 
eiency was not then become palpable enough 
to force either a dissolution, or a timely and 
cfTectual reformation. It. was, therefore, 
likely to lay the fountkition of great confusion 
and distress. 

There are probably many other foreign 
bubbles of this kind, of which 1 have .no 
knowledfje. 'Fhc information which has 
enabled me to give this account I owe to 
Mr. Oedcr of Oldenburg-, and it is with 
particular satisfaction, that I can from him 
on this occasion add an account ot one fo- 
reign institution for the b*encfit of widows 
which is founded on just princijiles, and 
likely to be productive of •great good. — Tht? 
plan of this institution has been formed and 
the calculations for settling its terms have 

(») That is, about the year 1 788.— M. 

been 
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been made by Mr. Occ/er, who appears in- 
deed to po.'^sess an acquaintance with thi<' 
subject so extensive and correct as to be pci‘- 

fectly qualified "for such an office. '^Phis 

institution is intended only for the benefit of 
the inhabitants of the diocese of Lubec and 
the duchy of Oldenburg ; and the sovereign 
of this state has himself given it the func- 
tion of a statute, and guaranteed to his sub- 
jects the advantages it promises. At prices 
deduced, by calculations at 4 per cent, from 
Mr. Siismilclis Table of Observations, (See 
the Tables in the next volume), and agreeing 
nearly with the. prices deduced by the rules 
in Quest. I. andv IV. from the Northampton 
Table ‘(or Table XVTl. in the next volume), 
it offers to a married man any annuity for 
bis widow not exceeding ^oo rixdollars, (or 
about , 1 ^ 88 /ler aw/?.) '^payable for life; but 
with a power reserved to the husband of di- 
recting that it shall be applied to the support 
of bis children in case his widow should 
marry. 

This institution farther enables a parent to 
provide for his children annuities, (not ex- 
ceeding .500 rixdollars) payable to them in 
the event of their survivorship, till they are 
25 years of age. ^ 

For exctmple. To a husband, aged 35, this 
iftstitution promises a life annuity of dB i o pay- 
able to his widow, for either an annual pay- 

^ Six German rixdollars make about a guinea. 

meat 
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merit of j£.2.*.\5s. £‘d...7s..Ad. 

he. or a single present pajnicnt of ^£’3 
3t/. ^3f)...6.y. ,:£‘41.. () 6 '. &c. according as 
he is of the same wifh liis rvife, or 5, 

1 0 ;, &c. years oldcv. 

And if he wishes to make a provision for 
any of his children, provided he sliouM leave 
tlicm orphans uncipr age, he may purehasi^ 
annuities payable to them from the time 
they shall happen to survive till they are 
2^} years of age, ht the rate of an annuity of 
,£'lo for every annual payment during th'e 
joint lives, of r£.l..A7s..Ad. 

4r?. or a single payment of .£.’ 19 ... 
145. — 8...l2.s'....9r/. dB\2...7s. according 
as the child's age is two, live, or ten. ' years. 
These values are greater or less as the age of 
the parent is greater or less; and all the 
prices of sueli annuities, and als,o of an- 
nuities for \vido\\'s, are specified in Tables, 
for all ages and all diferences of ages. 

The sufficienev of tlie receipts to an§wer 
the expences in this institution, as far as 
it pro^’ides annuities for widows, has been 
proved by Mr. Oeder in the clearest manner 
ifom accounts wliich have been collected in 

* It is obvious that the valuc.t In this case lor every 
annuity of ^'1 are, in w .single pa mint ^ tlie exei\ss ot the 
value of the life of the child for as many years as his age 
is less than 25, above the value i>f the joint lives for tke 
fame time found by the Scholinm to Quest. VL; and, in 
annual payments l)cginnlng immediately, the Quotient aris- 
ing from flividing the single payment by the value just men- * 
Upned of the joint lives, with unity a^dded, 

the 
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. 1 

the duchy ol' Oldcrihurgh of the duration ot 
1^/3 marriages, and compared withaccounts 
of the duration of the widowhoods derived 

from these marri'ages. One circumstance 

in these accounts deserves particular notice. 

The ages of the men,(,one with another, 
when the marriages just menrioned commt'n- 
ced, was 32]- years ; of t,hc women 28 ygars." 
The men lived after marrying 27 4 years; 
the women, 31 years and nine tenths, d he 
former, according to ISlc.' Susmildis d'able 
(and also* nearly according to the Northamp- 
ton Tabic of Observations), should have 
lived only years and one tenth; and the 
latter, 2f) years^ and eight tenths. The 
former^ therefore, having exceeded the du- 
ration of life exhibited in the Tables only 
s/T tenths of aycai', but the latter having ex- 
ceeded it above iiro years, it follows that 
women, notwithstanding the hazards of the 
critical periods and of child-bearing, live 
longer than men. 

I will add, that by examining 154 of these 
marriages, I find their duration to have been , 
one with another, 2 1 years and a quarter, 
and the duration of the survivorship of the 
widows derived from them, 19 years. Had 
J\ir. l)c Mo'wre's hypothesis of an equal 
decremenUof life been just, the latter would 
have been longer .than the former. The 
reason why the contrary happens has been 
given in p. 1 1 3, &c. 

In these marriages (if I may judge from 

examining 
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examining only 140 of them) four wiclo^v-s 
were left to three wido\^'ers, wfiich she\\'« a 
chance of survivorship in favour of tlve wife 
in marriage, greater than could have taken 
place, had there been no other reason for it 
than inferiority of Age. 

At Hamburgh, im annuity scheme has been 
lately established «f a more comprehensive 
nature than any of the schemes which have 
been hitherto mentioned; but the account of 
it will be more properly given at^ the con- 
clusion of the last section of this Chapter. 


SECT. V. 

Of Schemes for providing. Annuities for old 

Age. 

A GENERAL disposition has lately shewn 
itself, to eneourage schemes for granting an- 
nuities to persons in the latter stages of life; 
and this has occasioned the ()th Questiorf 
in the former chapter ; and, as a further 
and more particular direction in cases of this 
kind, I have thought it necessary hereto give 
the foUowimr Table. 


Values 
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' Values of \ l pa 
linn, for life, af 
ter ^0, to per 
sons M'hobc age 

aiTe 

'Values in on< 
present paijnifnt 
-interest A pa 
cent. 

' Interest 
pzi cent. 

j Values in anrtu 
af pUigntv.^F, til 
jO, to begin a 
the end efa > ear 
interest 4 per ct 

I 

1 Interest 

10 

1.235 

2.015 

■ 079 

. 1 1 .3 

if> 

1.5S3 

2. 4-; 4 

. ] oO' 

.14f» 

20 

2.028 

2.p8() 

■ .]4(i 

.1,03 

25 

2.5,04 


.203 

■r:'3' 

.3()0 

30 

3.3()'0 

4.508 

.207 

35 

4.4 l6 

5.667 

.4 (it) 

.r)5() 

40 

5.053 

7.232 

.822 


Values of thr 
fame annnit\ af- 
ter 5b, to ages 


1 

i 

Values in an- 
nual payments 
till 55. 


so 

2.1 14 

2.937 

• 197 

.211 

35 . 

2.722 

3.()32 

.24 1 

•207 

40 

3.732 

4.708 

.394 

.164 

45 

5.088 

t).] 15 

.703 

.803 

Talues of tin 
fame annuity, 
»fter 60, to ages 

f 


1 

Values in annual 
pa)ni(*ms till 60 

1 

[ 

35 

1.66/ 

2.290 

.135 

.168 

40 

2.234 

2.923 

.203 

.245 

45 

3.043 

3.81 1 

.327 

.384 

50 

4.255 

5.06I1 

.Goo 

•O79 


The numbers in the 2d and 3d columns 
of this Table, mukiplied by any annuity, 
will give the value of that annuity in a single 
payment, to be enjpyed for life, by the ages 
corresponding to those numbers in the first 
column, after the age at the head of that 

column. 
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column. — And* in the same manner; the 
numbers in the 4th and 5 th columns \’^ill 
give the values in ammal payments. — ^^fhus : 
I'he value of -^’44 per annfim, to be enjoy ed 
for life, after 50, by a person now 40, (in- 
terest at 4 per cents) is 5.r)5 3 multiplied by 
44, or eB2iy\.{) in a single p.^rment; and 
’.822, mulLiplied by 44, or c^’'>(i.l7, in <7?z- 
nnal payments till 50, the tirst payment to 
be made at the end of a v('ar. 

i n order to find the same values, partly in 
annual payments, and partly in any given en- 
trance or adniission money ; say, “ As the va- 
“ lue of the given annuity in u .s/^g/epayment, 
“ (found m the way just rae/itioned) is to the 
“ given entrance money, so is its valive in an- 
“ 7iu{d payments, to a fourth proportional; 
“ which, subtracted from the value in annual 
“ payments, the remainder will be tbe annual 
“ payment due, over- and above the given 
“ entrance money.” 


EX AM PL E. 

Suppose a person now 40, to be willing to 
pay Jf,'20o entrance-money, besides such an* 
annual payment for 10 years as sliall, toge- 
ther with his entranee-iT^oney, be sufficient 
to entitle him to a life-annuity of cB-i-i after 
50. What ought the annual paynlent to be? 

ANSWER. 


^ 8 . 05 .- 


For, is to At .200 as 

1 JiZG.\7, 
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^36.1 7, to < 3 ^ 27 . 02 ; which, subtracted froin 
^f*6.17, the remainder is 

This Table has' ])ecn calculated from tlic 
prohahilities of living iii Table V. in the next 
xmlume, andlMi'. /h'd/o/evd’.s valiiation of lives. 
The probabilitie.s of life among the inlia- 
bitants of J^ondoii, are (ais I have often jiad ' 
occasion to observe) much lower than 
among the generality of mankind; and the 
values in the preceding Table, had they been 
given agreeabl}’ to the Lofidorf Observations, 
would have been less. But, certainlv, an 
Oiiice or society, «that means to be a perma- 
vent advantage to the public, ought always 
V.. lake- higher rather than lower values, 
i :>r the sake of rendering itself more secure, 
and gaining some pi'ofls to balance losses and 
c.j i^enres.- 

'i'here haA^e lately been established, in 
Lovdon, several societies for granting such 
ani:ui‘'ies as those now mentioned ; and he 
tliat wul compare their true values, as they 
may be learnt from the prccedn-.g Table, 
ivith the terms of admission into these socie- 
ties, as giA^en in their printed Abstracts and 
Tables, must besurjirised and shocked. They 
are all impositions o*n the jiubiic, proceeding 
from ignorance, and encouraged by credniit^y 
an^ folly. 

It has been shewn ; that the proper pay- 
ment (allowdng compound interest at 4 per 
cent.) for an annuity of AC.4A to be enjoyed by 
d a person 
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a per.'jon now *10, for wliat may happen to rc-. 
main of his life after 50, is ^200 in adniis- 
sion-monei/ ; besides ^8.55, or is, in 

annual payments till he aUains 50. the first 
of these payments to be made at the end of 
a year. — The con^ditions of obtaining this 
annuity, according to the present ables of 
the Laudaljle Socieh/ of Annuitants for theBe- 
711 ft ofAge,{*) consisting of about 1300 mem- 
bers arc ^ fo/O.A 7 s. in adnmsion-inoncy, and 
.£.’(3. . . 1 4 a'. in anmmlpaymcnts. — Accordingto 
theTablcs of tlie society of London Annuitants 
for the Benefit of Age, the conditions of ob- 
taining the same annuity are ABtA) in admis- 
sion-money, and ^£10 in annual payments . — 
The Equitable Society of Annuitants^ requires 
for the same annuity <-=ii38.,.]0.';. in admis- 
sion-money, and ^13 in antaad payments. 
The true value is, o^'cr and abo's c the admis- 
sion-money just mentioned, an annnal pay- 
ment of <££.’30. .. 1 7s. (interest reckoned ata per 
cent.) or an aiiinial payment of 1 5,?. 

(interest reckoned at 3 per cent.) — Tlic’Aon- 
do7i Union Society for the comfortable sup- 
port of aged inembers promises an annuity of 
no less than 50 guineas for life, after 5o, to a* 
person now 40, for c£j^)O...i0A. admission- 
money, and AI 7 in annu»l payments. 

'i'lie Amicable Society of Annuitants for the 

^ I'he iirst inemliers of this ^Society have paid no %d- 
misbion-moncy ; and are now expecting ^"44 per arumm 
for eontrlbntioiis which do not entitle tbeni^ one with 
another^# to .^6 10 pci' aniiinn, 

{*) Most of these .Societies have long ago ended in 
ruin. — M. 

heriefit 
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l)e)7ejit o/ age, promises an afinuity of £ 2 ^ 
pe^ annum, for Jirr, to a person novv^ 40, after 
attaining 50, tor ,X’28... lO.v, in adfnixshni- 
moncy, and /£i)*in annual payments. — The 
true value of this annuity is X' 28 ... l (i,y. in 
admiss'/on-manty. and in annual 

payments, (interest suppeted at -i per cent.) ; 
or the same sum in ad'^nissum-nioney, and- 
X 20 ..J 85 . in annual pay)nents,mtQXCs,i sup- 
posed at 3 per cent. 

The Provident Society for the benefit cf 
age, consisting of 1 28o members, promises an 
annuity of X25 to a person now 40, after 
the age of 50, (pr 34 guineas in admission- 
money, and eight guineas in annual pa\'- 
ments. The true value is, 34 guineas in ad- 
mission-moncy , and X 15... 12.9. in annual 
payments, interest at 4 per cent. ; or, the same 
sum in cubnission-money, and X 1 9 in annual 
payments, interest being at a per cent^. 

But I will not tire the reader, by going, in 
tins planner, through the schemes of all these 
societies. The contrivers of them, it is certain, 
can know nothing of ihe principles on wlpch 
the rule in Quest. VI. and the demonstration 
of it in Note (B) at the end of this volume, 
are founded ; and, therefore, if unwilling to 
be guided by the authority of mathe{naticians, 
it may not„be possible to convince them of 

* The account here given of the terms on wliicli a 
person w'hose age is 40 ^ is admitted into these societies, 

I have taken from their printed Tables as they* stood at 
the end of the year 1770 . — In tlie younger ages^ the de- 
ficiencies are greater. 


their 
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Uieir mistakes. I will, however, offer to 
them the following demonstration, wl^ieh 
will be understood without dithcultj, l)v 
every one who knows Iiow to compute tlie 
increase of money at compound interest 
The value of a\lii<* at aO, (interest being 
at 4 per cent.) is 1 i years purchase by Ta- 
,ble \ I, in tljc i\ext volume. For an an- 
liuit}', therefore, ot 14 per annum for life, 
co be eipH)ycd by a person at this age, 
ought to be given. Two in three of a num- 
ber of persons at the age of 32' will (by 
d ables V, VllI, and XVll, in the next vo- 
lume) live to 50; and therefore, in order to 
be ablc^ to pay an annuity to them of <5^44 
for life, aft<a' 50, the money now i^dvanced 
by every three, ought to be such as will, in 
consequence of being laid up to be improved, 
increase in 1 8 years to double A£4Q8, that is, 
to ,:/:’y()0'. — From the preceding Table it may 
be learnt, that the money which ought to be 
advanced by every single person is .sfel65, or 
by three persons eB4Qtj ; and this, in 18 
years, will (as may be learnt from Table Ilk 
in the next volume) double inself, or increase 
to just the sum that will then be the value of 
the annuities to be paid. — Hut the money re- 
quired in this case by th» TamlahJe Society, 
is .£,’14... 1 from each meipber at ad- 

mission, besides an c/:/'?/.';:// payment of 
"J'he admission-money, 'therefore, of tv^o 
members, being ,.6’2C)...3.9....6^/. may be in- 
creased* to twice this sum, or to M5S...7S. 

An 
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An annual payment of foi’ 1 8 years will, 
if perfectly improved at 4 per cent, com- 
pound interest, increase to H)2 ; and two 
such annual payments will increase to d. 20-t. 
as may be learnt from Table IV. in the next 
volume. , 

The whole pa\-, therefore, of tiro mem- 
bers will produce at the end of 1 H years- 
X2(52...7s . — A third pari, 1 hav(' said. 'v\ i)l 
die before. 5o years of age, and thesf' v. ill 
'live one with another 9 years. An annuity 
of Xa fo'rthis time, will produce a capital ol 
X42...(os. See Table IV. in the next •vo- 
lume; and this capital improved for nine 
years more will increase to ,Xt3o. I'lie u bole 
profit, therefore, from the member wlio will 
die is, his admission-money doubled and add- 
ed to .Xtio, or of And tiii.s sum 

added to X2()2. ..7s. makey' X 3 5 1 . . . i Os. ..(id 
the u’hoie money with which the society can 
be provided, at the end of 18 years, to bear 
the expence of tiro life-annuities, worth to- 
gether 

By a similar computation it maybe found, 
that the improvement of money at only 3 per 
cent, will sink the former sum to tX‘i2A at the 
same time that the values of the annuities 
will be raised to loo. 

The deficiencies in the schemes of most 
of the other societies, are no less consider- 
able. — What confusion then must they pro- 
duce some time or other ? How barbarous is 
it thus to draw money from the public by 

promises 
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promises of advantages that cannot be obtain- 
ed? Ha\ e we not already suffered too muck 
bv bubbles f 

I have said, that these societies arc im- 
“ positions on the public, proceeding from 
ignorance, and supported bv credulity and 
“ follv.” J3ut this is too gentle a censure. 
'Fhere is reason to believe that worse princi- 
])l(‘s have contributed to their rise and support. 
'l\hc ])rcscnt members, consisting chietly of 
persons in the more* advanced ages, who have 
been admitted on the easiest terms, believe 
lliat the schemes they arc supporting v, ill 
. last their time, and that they will l)e gainers. 
lAnd as to the injury that uiay be done to 
their successors, or to younger luenibers, it is at a 
distance, and they care little about it. Agree- 
ably to this principle, the fpunilcrs of ihese 
societies begin so low as not to yerpiire 
perhaps a fourth or a Jifth of th<‘ \alurs of 
the annuities they jinniiise. After \'.ards 
they advance gradually, just as if they 
imagined, that the va.hie of the annuities 
was nothing determinate, but increased with 
every increase of the society. But, as no 
ignorance can believe this, the true design ap- 
})ears to be, to form soon as large a society 
as possible, by leading the hnwary to endea- 
vour to ho foremost in their applications, lest 
the advantage of getting iji, on the easiest 
terms, should be lost. It is well known, that 
these arts have succeeded wonderfully ; and 
that, in consequence of them, these societies 
VOL. I. L now 
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now consist of persons who, ‘for the same an- 
::\pities, make higher or lower payments ac- 
cording to the time when they have been ad- 
mitted; and tluf. generality of whom, iIktc- 
fore, must know, tliat either more than the 
values have been reqUjred of the members 
last admitted; or, it' not, that tliey are them- 
selves exj^ecting eonsidprable annuities, I'ur 
w'hich they have given no valuable Consi- 
deration, and which, if paid them, must be 
stolen from the pockets of some of tlieir fet- 
•low-melnbers 

I do not, however, mean to condemn all 
institutions of this kind. They may be very 
useful, if the full values are taken, and pro- 
per care is used in the imp7'ovcmt'nt of monc} . 
Interest, in these cases, ought not to be reckon- 
ed higher than 3 per cent, and, supposing 
money irnpro^ ed at this rate, a person, for a 
single payment of before he is 40, 

might be entitled to a life-annuity of 1 o gui- 


If any person wants more information than I have 
given him concerning these societies, lie should consult 
a work of great merit, published since the second edition 
of this treatise, and entitled, Calculations dediued 
from first PrwciplcSy in the most familiar Manner^ ly 
plain Arithmetic y for the Use of the Societies instituted for 
the Btntfii of old Age ; intended as an Introdmtion to the 
Study of the Doctrine of Annuities. By Mr. Daley a 
Member of one of the Societies, In this Treatise there 
is not only a very ample account given of the insufli- 
clency and iniquity of ‘the schemes of these Societies, but 
the principles on which the values of all annuities on 
single lives are determined, and the method of calculating 
them, are explained with the greatest clearness. 


neasr 
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tieas after 55; or, if he chuses it, to a life- 
annuity of ^ 1 7 after (jo. But if he pays ti*e 
.same sum before he is 34, he might be en- 
titled to a life-annuity of ^^14 after 5,';, or 
cM 22 after (jo. ^^2 5 would piirehase for him 
half tliese annuities) and double. 

A socicly or ofhee that would go on this 
plan, nfighi do greaVservicc. Persons in tlie 
lower stations of life might be brought to a 
I^ab't of industry, in the beginning of life, 
by striving to get ^25, or ,d^50, beforehand 
in order to purchase such annuities, and thus 
to make provision for themselves in the more 
advanced parts of life, when tJiey will be in- 
capable of labour'. 

It 


* The h('novolcnt Mt. Hoivardy in lils S(afe of the Pri- 
sons in Enorland and M'^dles^ p. Octavo EiJit. gives 
the following account of an institution at liarlcm in Hol- 
land. In thi.s city/* lie says^ there is a noble lios- 
pinil, airy and spacious, called tlie Provvvnitrs^ in 
vvliich the p(‘rsons admitted arc (Icccmly provided with 
meat, drink, and lodging, during their lives, and a 
burying-place at I heir decease. Per.sons of all ages, 
from 120 to the most advanced periods, are admitted, 
though it is not common for any under 40 to apply for 
admission. At entrance each person y^ays a greater or 
smaller sum, according to his age. If his age is 30, 
he pay.s 4500 ; if 40, lie yiays 3900 ; if .50, he pays 
^‘ 3300; if GO, 70, &c. he y>ays 27t)0, 2100, &e. horins ; 
and in proportion to the-e sums, at all the intermediate 
ages. — A common tal)le is yjrovided for all tTiat are not 
sick or infuin. — It often hapj^ens ithat there are not va- 
cant places when persons desire admission. But many 
secure places before a vacancy, by paying 200 florins 
in advance of tlicir entrance-money, in consequence 
of which their names are inscribed in a list, and tlic 

1 . 2 money- 
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It is proper to obscixe here, that inslitii- 
tions of this kind would furnisli one of tlie 
sdfesi wavs of providing for widows. — A 
married man Jiiight, tw paying loo ])efore 
his v\ ife attaiiK'd -lo. inf tie her, after or 
6o, ton ]if('-annuit}' ol /A' 1 , or . A’.'M . Or, 
hy pa}ing the s;une sum hefore she attained 
34, he might iniitle her(‘after llie same agds, 
to a life-annuity of c:£j28, or/th-14''; and in 
this case he would have a chance of sharin/g 
himself in the benefit of the annuity, 

I have called this liie safest way of pro- 
viding for widows, because attended with 
none of the dangers arising from dispropor- 
tion of age between men and their wives, 
and from the admission oJ' jiersons labouring 
xinder concealed di.' tenifxTS. . 

i cannot con/ kidc' this Section, without 
mentioning the follovvit'g plan of a provision 
for Old Age. 

Let 1 3 guineas i)e gi'.('n as enlrctncc-inoney ; 
ai?J It't b(’s:des cil’J . .Ah'. .Ha, &c. be 

give n at the beginning <4 the ist, 2d, 3d, 4th, 
&e years, as tlu' pavmcnts to?- these gears re- 
spectively ; and let tl?e last payment be .3^1 0 
at the beginning of the iGth year. All these 
pa\ incuts put to^etlicr will, according to the 

“ money (rlcdiictcd from lIic ''iim lec'-.’.iu'fi viicn tlicy 
eotoi. — liosc wlio chusc to lca\t‘ tho rt'ccivt', 

tlie rciTiainuer of their a CAitaiii but .^inall 

interest for the sum which they j)aid at athnihsioii.” 

^ The same payment before 30, would entitle to an an- 
luity of £' 1'1 after 50. 


probabilities 
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probabilities ol* lil'e in the 5th or 8th Ta- 
bles in the next volume, (interest being at 
4 per cod) (‘nbt!<; a jx'rson, av hose age was 
•10 \A hcn lu; begiai ilicm, {y an annuitv, al- 
ter 15 years, beginning with ,£,'15, and in- 
ereasiiTg at the rat^ of ,:£’l c\ery year, till 
at the end ot is xaxtrs, or‘ when he has 
Beached to it Ix'tomes a standins; annuitv 
ot rjL'-iO lor the remainder of his’hfe. 

\ It tlic addition of three guini'as is made to 
flu! od raiicc-i//()iict/. forevery yearthatany life 
Tetwmen 30 and -to falls short of 4o,* the va-^ 
lue will be obtaiiK'd nearly, of the same an- 
nuity to be enjoyed by tha^ life, alter the 
same number ot years, ai^d increasing in 
the same manner, till it becomes .d at ionary 

and double. This plan is particularly' 

inviting, as it makes the lorgest paymients 
become due, whert the nedr approach of the 
annuity renders the Encouragement to them 
greatest; and as, likewise, the annuity is to 
increase continually with age, till it comes 
to be highest w hen lite is most in the 'de- 
cline. 


’ Acfording to the j)rol)abilities of life in the Lotidm 
Table, tliis annuity should be greater. — A TlwoK'm for 
finding what tlie annuity ought to Ijc in these cases, ii 
given in Note (I), at the end of tins volume. 

™ The lower part of mankind are objects wf particular 
compas'-iou, when rendered incap.al>le, i)y accident, .sick- 
ness, or age, of earning their ‘subsistence. 'I'liis has 
given rise to many very useful societies apmng them, for 
granting relief to one another, out of little funds supplied 



150 Of Scheitih far providing 

dine, and when therefore it will he mo*t 
useful — It is further a recommendation of ' 

this 


by tverkly contributions. A ^ciety of this kind, formed 
on the ioilowing plan, would probably thrive. 

Let the society, at its first establishment, consist of IQO 
persons, all between 30 and 4^ ; and whose mean agt 
may therefore be reckoned 36; and let it be supposed to 
be always kept up to this number, by the admission of 
new members, between the ages of 30 and 40, as ol| 
members die olF. |jet the contribution of each member 
be four-pdnee per week, making, from the whole body, 
an annual contribution of .^'85 . — Let it be further 

supposed, that seven of them will fall every year into dis- 
orders, that shall incapacitate them for seven weeks. — 
^30...i2j. of the ^nnual contribution will be just suffi- 
cient to enable the society to grant to each of these 1 2r. 
per week; during their illneSses. And the remaining ^55 
pir annum, laid up and carejulhj improved at 3| per cent. 
will increase to a capital that shall be sufficient, according 
to the chances of life‘i|a. Tables V, VOI, and XVII, in 
the next ‘volume, to enable ,the society to pay to every 
member, after 67 y^ars of age, or upon entering his 68th 
year, an annuity, beginning with jf5, and increasing at 
the rate of every year for seven years, till, at the age 
of /'L it capije to be a standing annuity of i^l2 for the 
remainder of life. 

Were such a society to make its contribution seven 
pence per week, an allowance of 15j. might be made, on 
the same suppositions, to every member during sickness ; 
besides the payment of an annuity beginning with 
when a membt;r entered his 64th year, and encreasing for 
\5 years, till, at 79, became fixed for the remainder of 
life at .^20. 

If the probabilities of life are Idwer among the labouring 
•poor, than among th^ generality of mankind, this plan 
will be so much the more sure of succeeding. 

In 1773> a p^phlet was pilblishfe^ entitled, A Pro~ 
posul for estalflishmg Life Anmltks in Farisim, far the 

Benefft 
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this plan that less depends in it on tlic int- 
provement of money than in most other 

plans. 


Benefit of the industrious It \sf says this writer, 

a common (a) ohservajon that the money annually 
raised for the poor, amounts to, at least., a million a 
*^ycar; and that yet in many places they are but indif- 
^ fergitly provided fcjrA To make provision for one’s 
old age is so natural a piece of prudence, that it seems 
at firsr siglit wonderful^ that it should not be generally 
y j)raetiscd by the labpuring poor, as it is almost uni- 
f verbally by persons in the higher paths of industry : 
Nor can their negligence in this respect be accounted 
for, in any other way so naturally, as by ascribing it 
to their wanting proper opportunities of employing the 
money they might save, in some safe and easy method 
that would procure them a suital^e advantjtge from it 
in the latter periods of their lives. They know, for 
the most part, but little of the public funds ; find when 
it happens that they are acquainted with them, the 
smallness of the sum they would be entitled to receive, 
as the interest of tli*e money tfiey could afford to lay 
out in them, is no encouragement to them lo dispose 
of it in that way. What inducement, for instance, 
can it be to a man who has saved ten pounds out of his 
year’s wages, to invest it in the purchase of per cent. 
Bank annuities^ to consider that it will produce him six 
or seven shillings a year? It is but the wages of three 
days labour. And if they lend their money to trades-’ 
men of their acquaintance, as they sometimes do, it 
happens not unfrequcntly that tht^ir creditor becomes a 
‘‘ bankrupt, and the money they had trusted him with is 
lost for ever; which discourages others of them from 
saving their money at all, anef makes them resolve to 
spend it in the enjoyment of present pleasure. But if 

(a) The amount of the poor-rat^ for one year at the en4 
of the reign Of king Charles 11. was if’665,s62. See 
Davenant's works, Vol. I. p. 38. — ~ In 1777) was 
^1,55G,8D4, according to the returns made in th.at year 
to parliament by the overseers of the poor. 
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plans. — ^But T must leave these hints to be 
pursued bj others. 


The 


they easy nictliod of employinc: thr mt)riey they 

could ^pare in ^uclt a maiiti/r as would procure tluim a 
considesaiile inconu' in retain for it at some future pc- 
riod of thtir lives without an^^ sueli hazard ()f lo.siiu: it by 
another mans ftiliy or inistyfunc, it is piobahic th^*^ 
would frequently cmliraee it: And thus a diminifiion of 
the poor-rate on the estates of the rich, and ineiease of 
present industry and sobriety in the poor, atid a moie iij^- 
dependent and comfortable supjlort of them in their old 
acre, would be the happy consequences Of sucli an csta- 
biishment. Now this might be effected in the following 
method/’ 

First, T^et the, church-warden^ and ovcTscers of eft ry 
parish be impovvered, by act of j)arliament, to giant lite- 
annuities to such (V the inhabitants of tlu' parish as shall 
be inclined to purcliasc them, to commence at the end of 
one, two, or three years, or such other future peiiod of 
time as the purchaser >hall chuse, and to he paid out of 
the [)oor- rates c)f tlif parish, sOr that the lands and other 
proj)crty in the parLh that^ is chargeable to tiie poor- 
rat(% shall be answerable for the payment of tliesc an- 
nuiiies. This circumstance would give these annui- 
tics great credit with the poor inhal itants, by setting 
h(?fore. them a solid and ample securitt' for the payment 
of ll.cni.” 

Secondly, Let tlie annuities, thus granlrd to the 
poor inhabitants, be such as arise Ironi a supposition 
tl'at the In\‘rcst of money is 3 per cent, or some Irglur 
rate of intficst, if the cluireh-wardcns and over>eers of 
tiio poor think fit to make use of such higher intenst.” 
Thirdly, But at tfi/; rate of 3 per cent, the purclia'^er 
sliould have a right to an annuity, and the ehureh-war- 
deiiS a^id overseers of the poor should be compel labh' to 
grant it.” 

Fourthly, No annuity depending on one life should 
exceed :£20 a year.” 

Fifthly, No less surri than should ube allowed 
to be emplojed in the purchase of an annuity. — 

This 
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The body oV dissenting ministers in Lon- • 
don had under consideration some time ^go 


“ Tills is to avoid intricacy and |nuhipllcity in tlje ac- 
counts/’ 

Sixthly, An exact Register of these grants should be 
kept, by the church-'vvardens and ovci^ieers of the poor, 
in proper iiooks for the purpose, in which the grants 
‘‘ should [)t‘ copied overly, and the copy of each grant 
si??>scril)cd i)y the jierson to whom it i=> granted. And 
this copy, in the register-book of the parish, should be 
good evidtoice of the purchaser’s riglit to the annuity, in 
ease the oiiginal de^d of grant to the purchaser, which* 
was delivered to him at the time of the purchase, should 
be afterwards lost.” 

Seventhly, ‘‘ The money tlius paid to the church- 
wardens and overseers of the poo^ for the purpose of 
life-annuities, should be employed in the purchase of 
per (Ttif. Rank-annuities in thc^joint names of all the 
church-wardens and overseers, and by them^transferred 
at the ex])iration of tlicir offices to their successors, and 
“ so on to the next successors for ever, so as to be 
always the legal property of the eluirch-wardens and 
overseers of the poor for the time being, »in trust for 
the persons who shoulS be entitled to tlie several life- 
annuities, granted in the manner abovementioned ; and 
the interest of tliis money sliould be received every 
lialf year, and invested in tlie purchase of moro pvin- 
cipal continually, so as to make a perpetual fund for 
the iiayment of the annuities, ^e. 6lc. l)eli(Jiencie^ 
if any should ever happen, to be made good by tlie poor- 
rat(*s, &e. &c.” 

Idle very able and public spirited writer of the pam- 
jihlet from which 1 have taken this quotation, now C'u) sUor 
Barm of tlie Exchetjuerj took freat pains to carry into 
execution the design he has explained in it. Witii tliis 
view, a hill, with suitable Tables annexed^ was bijoiight 
into the House of C'ommons and supported by the excel- 
lent Sir (xfDrue Sattille, the late Air. IJowdcswclIy and 
inanv otlnu's of tlie most respectable members. It passed 
that * House without much opposition, but was rejected in 
the House of Lords. 

1 a plan 
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a plan of this kind ; and a set of Tables 
composed for them. The design w as 
dropped; but as it is possible it may be taken 
up again, and tbt: Tables may be of use, I 
have thought fit to prese^/e them by insert- 
ing them among the additional Tables and 
Observations in the next volume. 

Addithnai Account of the Societies for thc^ 
Bcncft cf old Age. 

Since the publication, in three former 
editions of the Observations in the pre- 
ceding Section, almost all the Societies men- 
tioned in it, convinced of the insufficiency 
and pernicious tendency of their plans, have 
dissolved themselves, and distributed among 
their subscribers the money they had paid, 
with such interest or profit as remained after 
deducting the expences of management; and 
there are now lef t within my knowledge only 
two of these societies which require any par- 
ticular notice. I mean, the Amicable and 
the Laudable Speietiesybr the Benefit of Age. 
The first of these Societies mentioned in 
p. 142, finding upon examination that, in- 
stead of an annuity'^of ^ 26 , they could not 
in reality afford to pay a higher annuity 
than ^8, determined, with great fairness, to 
leave it to the option of all their members, 
either to continue their contributioijs with 
a view to this reduced annuity, or to take 

back 
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back all they had paid and withdraw. Near 
two hundred members having chosen ^he 
former, the Society now consists of them 
onl}% and therefore can slarcely be in any 

danger. The cvher Society, mentioned 

p. 141, has also Kunk the annuity it pro- 
mises from dB-i-i to ,£2A ; but it is cer- 
taiij, that it eann%t permanently pay to all 
its members a greater annuity than £.15. I 
should lose too much time were I to give^ 
an accoTint of the calculations which prove 
this. He tliat would see it demonstrated 
with all possible clearness, should consult a 
Tract published in 1777 , by Mr. Ha/e, en- 
titled, A Supplement to tCalmlations de- 
el itced from first Frinciples. &c. N® person 
who understands common arithmetic can 
avoid being convinced .by the evidence 
offered in this 'Tract, nor can any honest 
man avoid being shocked by the narrative it 
contains of the obstinacy with which the 
majority in this Society have persevered in 
error, contrary to the efforts of the more re- 
spectable part of the Society ; and in defiance 
of reason, justice, and humanity. I cannot, 
in short, speak more properly on this sub- 
ject than in the words of Mr. Morgan in his 
'Freatise on the Doctrine of hife Annuities and 
Assurances, p. 47. “ 'I'here is (»ne Society 

“ for the benefit of old agfi still left, oji 
“ which, none of the calls of justice and 
“ humanity have been able to make any pro- 
“ per impression. 1 mean the Laudable So- 
2 “ cicty 
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“ cietif of Annuitants, whose office is hciii 
‘I ^ the bottom of rkirtholomem-Lavc. in 
“ opposition to the plainest cvidt-nce, tliis 
“ Society g'oes oi(; to olfcr double tlic annuity 
“ it can ad’ord to pa^ ; iau\ the iatc tians- 
“ actions in it (a.-. re!at«d by Mr. J)u/e in 
“ his Supplaneni) exhil)it an instance' ot 
“ such an obstinatf’ an/ wilful pcr.scve-^' 
“ ranee in imposition as hath seldom I eon 

equalled. 1 am sorry to ad. I,” •'-ays, 

'Mr. Moi'i'an, “ that this ^ensure is applica-'i 
“ blc to ‘another S..eis'.y called also i^.^tmA- 
“ BLE, but in reality rEK.MCioL’S, as many 
“ suffering wddqws will some time or other 
“ experience.” ^ 

It is liere said, that this Society promise.? 
double the annuity it can pay ; that is, :-£’2A, 
when in reality it can pay only Jd 1 2 ; \\ here' 
as I have said that it may paj' cAlfi. In 
order to explain this dhlerence, it is neces- 
sary to observe that Mr. Dale has shewn 
that^e^l5 nearly is the annuity which the 
Society can afford to p;iy according to the 
chances of living in Dr. ilalleijs or the 
Ureslaw Table; but that the chances of liv- 
ing in the Society had for eight years before 
] 77(j ", (when the number of tlie Society was 
above 1300, and its atoctc near c^()(),oon) 
been fouru^ by particular enquiry to be not 
igiich less than double to those at the same 

^ I know not what the rate of mortality in the Society 
has been since this year. 


ages 
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aii;es in tlic "i aljle ; from whence it follows, 
that the annuity pax ablc by the Society being 
more valuable, it ought not to be so high as 
nor probably more |.han 2 . — The 

fact nov*' mentioned is important, but not sin- 
gular; tor it has V)cen found to take place 
in other similar situations ” ; and the reason 
Ss, that Dr. 1 Id/lcy's and most other Tables 
of Observations give the chances of living as 
they exist in towns among men of all sorts 
taken in the gross; where^vs such Societies' 
as those for the benefit of old ag*e, and in 
general all purchasers of life-annuities for 
themselves, must consist of 3 , selection of the 
best lives. 


POSTSCRIPT. 


Since the preceding tdhservations were 
written, 1 have been informed 'that this 
Society has reduced its annuity from ff24 
to e£20. This reduciion, t(>gcther with the 
high interest at w hich money may beTiow 
imftrovcd (particularly in the short annuity)^ 
will prolong considerably the duration of the 
Society ; but urdcss it is favoured by uncom- 
mon events, cannot make it permanent k 

s £ c T. 


" See additional Observations on Civil Liberty, page 
1 . 35 . 

‘‘ "J"bi? piediction bas been abundantly veritied ; for, 
after having gradually leduecd their annuities to ji 8, it 

appeared 
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SECT. VI. 

Of^the Amicahle Society for a perpetual Assu- 


ranee Office: And the Society for Sujuitable 
Assurances o?i ^iues and Survivorships. 



particular view to the corporation of the 
Amicable Society, for a perpetual A.ssurarice- 
Office on single lives, kept in Serjeant' s-htn. 
This Society was established in 170(3, and is 

appeared fr6m an investigation of their nflairs which had 
been made by my^elf in IJSG, that the Society could nof 
th^n afford to pay their annuitants more than six guinea-s 
a year. The of their members at that time had 

sunk from ISOO ilo wliile their claimant^ had in- 

creased to 564, and their ca[)ital whicli liad once con- 
sisted of *5^96,000 stock in \\\c iltrcc per a liad been 
diminished more tlian one half. — It has, however, been 
found from subsequent experience that, low as those an- 
nuities were then rcduifed, the cineumstances of the So- 
ciety requiiVd that they should jhc reduced still lower.— 
In the year 1/96*, in consequence of a fresh application 
from this Society, I was engaged a second time in the 
examination of their aftairs. — At that period the annui- 
tants ‘were 471 5 and the rneinbers who had not bceonie 
claimants amounted only to 24 —The residue of their capi- 
tal had been changed from ihet^ ptr ami into .x^l66(> per 
anmm in the Short, and per amiuin in the Long An- 

nuities, which, from the extreme depression of ])iiblic credit 
were then hardly worth j^T/jOOO. — This dej)iession, more' 
than any other cause, had produced sucli a deficiency in the 
accounts of the Society ai? to render it absolutely necessary 
to reduce the annuities from 6 guineas to £ 0 . — But tlu‘y 
hate since be^n enabled by the improved state of the pub- 
Vm funds, and other favourable circumstance.?, to restore 
iho^e annuities again to 6 guineas; and it is probable dur- 
ing the remainder of their existence that they will escape 
the mortification oi submitting to another reduetton. M. 

the 
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the only one I am acquainted with, which has , 
stood any considerable trial from time and 
experience. It is limited by its charted to 
the disposal of shares or numbers (not to ex- 
ceed 2000) held by single lives, and entitling 
to claims when thtl lives drop. For each of 
these shares every purchaser pays at entrance 
^7. ..105. beside^ ,^l...ii5. as the first 
quarterly payment of . . 45 . per ann. to be 
continued during life. An annual dividend 
•of c^ 1 ... 45 . for ‘each share is allowed to* 
every purchaser out of the profits of the cor- 
poration, which reduces the annual payment 
for each share to ^ 5 . The net annual in- 
come arising from all the annual payments 
(making .^’10,000 when the Society is full, 
and all the shares are disposed of), is equally 
divided among the nominee'^ of such mem- 
bers as die within the yeifr; which dividend, 
therefore, is more 0/ less at the end*of every 
year as a smaller or greater number of the 
members happen to die in that year. In 
1757, the Society engaged that this dividend 
though it might be more, should not be less 
on each share than and in 1770^ that 

it should not be less than .5^150. No one 

person is allowed to purchase more than 

In 1757? Society had accumulated by its savings 
^25,300 tliree per cent, stock, which in 1^0, had been 
increased to j£"83,800; and a part of this stock was in 
these years appropriated to the pt^ment of claims, wheiT- 
ever the number of them in any year should ha^ppen to be 
so great »s to render the annual contributions insufficient to 
make them up to the guaranteed sums. 

three 
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three shares; nor are any admitted to be pur- 
chasers whose ages exceed 4r>, or fall short 
of i‘2 ; and all between these ages are ad- 
mitted on the same terms. 

This Society has, 1 doubt not, been very 
useful to the public ; anti its plan is such, 
that it carinot fail to cortimu’ tt) be so. It 
might, however, certaitdy.r ha\ e been much, 
more useful, had it gone Iroin the first cn a 
different plan. It is obvious, that regulating 
the dividends among the nominees by tlie 
number 6f members who die every year, is 
r\ot equitable ; because it makes the benefit 
which a memb^ir is to recci\e to depend, 
not on the value <^f his contribution, but on a 
contingency ; that is, the number of members 
that shall happen to die the same }ear with 
him. This regulation must also have been 
disadvantageous to' the Society ; as will ap- 
pear from the follow ing account of the natural 
progress of the afl'airs of such a Society, wdicn 
established on a right plan. 

Suppose a ihousand persons wdiose com- 
mon age is 3(i, to form themselves into a 
Society for the purpose of assuring a parti- 
cular sum at their deatl.s, to such ])ersons as 
they shall name, in consideration of a parti- 
cular annual contribution to be continued 
during their lives. Suppose the annual con- 
tribution to be e£,5, and the first payment ' 

Such payments, it has been shewn, Que.stion VIII. 
p. 29, are better than any A«7^year)y or quart^ly pay- 
ments; and at the same time they save some trouble. 


to 
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to be made immediately. Suppose, like- 
wise the original number of the Society to 
be constantly kept up by the admission of nS?r 
members, at 3(5 years of a^e, in the room 
of such as die. — In Question X. p. 32, it 
appears, that an am ual payment, beginning 
immediately, of ^5 during a life now at the 
j^ge of 36, should entitle, at the failure of 
sucT^ a life, to .^172, reckoning interest at 
4 per cent, and taking Mr. De Moivres va- 
luation of lives.— A thousand persons, all 
iO years of age, will die off at the 'rate of- 
ho every year. The disbursements, there- 
fore, of such a Society will be^ the first year, 
20 times ,3^1 72, or ^3,440, ^and its income 
will be<:£5ooo. It vrill, therefore, at the end 
of the year, have a surplus of 5^l,56o*to put 
to interest. — In consequence of the yearly ac- 
cessions to supply vacancies, the number dy- 
ing annually will be always increasing after 
the first year. In 5o years ^ it will get to a 
maximum', and then the affairs of the So- 
ciety will become stationary, and the num- 
ber dying annually will be 4o, and its an- 
nual expence will be .s£0,88o exceeding the 
annual contribution, ^i£i,88o. But, in the 
mean time, by improving its surplus monies, 
it will have raised a capital equal to this ex- 

This period will (by Question III.) be idlrger if the 
Society is any time in filling, and admits members at 
younger a^es than Sti. It will, for instance, be 84 years, 
if the Society is tefi years in filling, and admits at all ages 
between 1 2 tin d 45. 

M 


voi,. r. 
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cess, and, consequently, its affairs will be 
fixed on a firm basis for all subsequent 
tim“s. 

Suppose now that sucb a Society, at its 
establishment, should resolve to divide its 
whole yearly income amdi^ the nominees of 
deceased members. The effect of this would 
be, that no capital could be raised ; that the 
dividends payable io nomiiiees would dimir;ish 
continually, till, at the time that the greatest 
number of members came to die annually, 
(or at the end of 50 years), they would be re- 
duced to half ; and that all claimants, after 
this period, would recewe too little, because 
the hrst claimants had received too mychh 


^ The teverse of this will take place, if such a Society 
legits' with admitting at all ages, and afterwards changes 
its plan, and /iriufs' the age of admission. In this case, 
the number of yearly deaths will kc greatest at first, and 
the dividends smallest, la consequence of altering iu, 
plan, the 2 /f cr/y will lessen gi'adually, and the 

drmUYise] but in time both would return again to their 
original state. 

"idle following facts incline nie to suspect, that this 
remark may l>e applicable to the Amicable Corporation, 

' First. In their original charter^ as it is given in their 
printed abstracts, there is no limitation of age mentioned ; 
hut 31 years afterwards, I find a hye-law made against 
admitting any person who should be above tlie age of ^5, 
or under 12. — Secondly. In their printed advertisements 
in 177^) hs sakl, that*5n 59 years tliey had paid, among 
3,643 claimants, ,^378,184, from whence it follows, that 
though the 'average of their di<^idends, for 17 years be- 
fore has been £yoiy the average for 59 years, has 

b^n only j^'104* 


At 
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At the time’of the institution of the Ami- 
tahle Corporation, the interest of money was 
at () per cent, and, as they admit none wh^se 
ages arc not under 45, the^mean age of ad- 
mission cannot be ijnich greater than 36. It 
appears, therefore, that had they avoided 
the error now mentioned, and gone from the 
on the plan I have described, they might 
ha^ all along paid to each nominee 
besides raising a capital much greater in 
proportion to the •number of members, than ' 
that 1 have specified, from the premiums at 
admission, forfeitures, and other advantages 
which they have enjoyed Jndeed, 1 can- 
not doubt but that on this^plan, and with 
these advantages, they might have^ found 
themselves always able to pay at least 
to each nominee 

I have already •mentioned one instance in 
which the plan of this Society is not equit- 


^ A surplus from a thousand members of only • five 
shillings per duly Improved at 4 per cent, would, 

iu 41 )ears, produce a capital of ,^"25000. 

^ It should be remembered, that all this was said in 
the former editions, on the supposition that proper care, 
has been taken to keep out unhealthy persons; that the 
ages of admission ha\c never exceeded 45; and that the 
probabilities of life among the members of this Society, 
are the same with those in the 5th, 8th, and 17 th Tables, 
in the next volume. But I have lately founfl the truth 
to be, agn t^ably to the suspicion .expressed in the last 
note but one, that for many years after the first in- 
stitution of the Society, members were admitted at all 
ages. 


M 2 
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able. Another instance of this is, their re- 
quiring the same payments from all per- 
soi^ under 45, without regarding the differ- 
ences of their ^ges; whereas, the annual 
payments of a person adi;nitted at 45, ought 
to be double the annual payment of a person 
admitted at 12, 

Further. The plan of this Society is 
narrow, as to confine its usefulness too mdeh. 
It can be of no service to any person whose 
age exceeds 45 . It is, likewise, far from be- 
ing properly adapted to the circumstances of 
persons, who want to make assurances on 
their lives, for pnly short terms of yeals. — 
Thus ; the true^ value of the assurance of 
,^150 for 10 years, on the life of a person 
whose age is 30, is by Quest. XIV. (interest 
being at 3 per cent.) ^2...i3.t. in annual 
payments (for id years), "to begin at the 
end of the first year; dnd subject to failure 
when the life fails. But such an assurance 
could not be made, in this Society, "without 
an annual payment of ^5 . — Neither is the 
plan of this Society at all adapted to the cir- 
cumstances of persons, who want to make 
assurances on particular survivorships. — For 
example: A person possessed of an estate, 
ox salary, which ftiust be lost with his life, 
has a perspn deperjdent upon him, for whom 
he desires to secure a sum of money, payable 
at his death. But he desires this only as 
a pnwision against the danger of his dying 

» P i 
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frst, and leaving a wife, or a parent, with- ' 
out support. In these circumstances,^ he 
enters himself into this Society ; and by an 
annual payment of entitles his nominee 
to,^150. In a few years, perhaps, his nominee 
happens to die ; and, having then lost the 
benefit he had in view, he determines to 
•i«t^eit his formef payments, and to with- 
draw from the Society. In this w^ay pro- 
bably, this Society must have gained some 
advantages. Buf the right method would 
have been to have taken from such a person 
the true value of the sum assured, “ on the 
“ supposition of non-pdyment, provided he 
“ should survivb.” In this# way he would 
have chosen to contract with the Society ; 
and had he done this, he would have paid 
for the assurance, (supposing interest at 3 per 
cent, his age 30, *the age of his nominee 30, 
and the probabilities* of life as in the 5tb, 
8lh, and 17th Tables) <3^3...85. v in annual 
payments to begin immediately, and to be 
continued during fhejoew^ continuance of his 
own life, and the life of his nominee. 

5 The value of .€’150 payable at the death of a person, 
aged 30, provided he survives another person of the same 
age, is, by Question XI. Cham 1. €’45.65 j and this 
value divided by 13.4.3 (the value increased by unity, of 
two joint lives both 30), gives €3.4, or j^3...8i.— ^The 
value of the same reversion, according to the probabilities 
of life in Lond&it, is, €’4!#.19,*m ani paytbwit; ana 
€4.16, in payments, during the joirit lives, the 

first paym^at to be made imnacdiatoly. 


Further 
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Further Account o /’ the Amicahle Corporation, 


X HE alfairs of this have lately 

taken a very favourable^, turn. The divi- 
dendsj from the annual contributions of o £5 
for each number, which for eight years, 
' ended in- 1769, had not been .^l 5 o on each 
claim, have, for eight years ended at 1 7 79, 

been nearly £200^, The subsisting 

shares have increased from 1 1 20, (their 
number in 1/6^). to 1990 (their full com- 
plement nearly) in 178O; and in the same 
time the stock of the Society has been in- 
creased from ^£’ 33,300 to c :£5 1,300 in the 
3 per cent, annuities; in. conse(|uence of 
which it finds itself new possest, after dis- 
charging all expepces, of a clear surplus of 
about ^^ 1,350 per ann. In these circum- 

stances a proposal has been made to the So- 
ciety to discontinue the increase of its stock, 
in order to makc?^ use of the surplus in in- 
creasing the dividends on claims. This be- 
itig an inviting proposal, it is not surprising 
that the Society in, general has shewn itself 

* This dividend for 1 / 80 , wasdfi92...6i...l ; but 

lhade up to dfl93 in consequence of a discretionary 
power given the directors to take what sums they tlunic 
reasonable from the savipgs to increase the dividends. 

disposed 
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disposed to accede to it. ^The imprudence 

however of such a step will be evident from 

the following observations. It shoulcf be 

considered, that the rcasorj of the late in- 
crease of the annual dividends, has been the 
late increase of the Society by the intlux ot 
young members. So great has been this 
•ki<;rease, that th^ Society has been nearly 
doubled in twelve years, and triplcd 'm the last 

30 years. It could not, therefore, but 

happen that the dumber of deaths should be- 
come much less in proportion to ttie num* 
ber of members, than they were before the 
increase. The Society being now fVill, and 
admitting of no firrther injerease, the col- 
lective age of the members, and, together 
with it, the iinnual deaths, will be for some 
time increasing, till that part of the Society 
which consists of the late addition.^ * come 
to die off twice as fast as they did at first. 

During 


* An addition of near 400 to the subsisting numbers 
or shares of the Society was made from 174^) to 17 OH; 
and of above 900 more, from 170*9 to 1779. — Even tliar 
part of the increase of the Society which consihts of 
members to whom the first of these additions has been 
owing, is at present tar from dying off so fast as it will. 
In truth, 50 or GO years at least ^niust elapse before this 
can happen. See Question HI. Chap. 1. 1 am told it 

lias been asserted by some belonging to the Society, tliat 
a person about 40 or 45 is not less likely to die than a 
person 20 or 30 years older, from whence, I suppose iT 
is inferred, that the deatlis now in the Society may be as 
numerous as they will ever be. It would be doing an 
injury to tlic Society to suppose that it can be influenced 

by 
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During this interval the dividends will be 
growing less and less, till at last they will 
fall below the dividend which the Society 
has guaranteed ^(or 150), and produce a 
necessity of entering into, the capital in order 
to make it up. And the reduction of the 
capital once begun will proceed faster and 
faster till it is all spent ;/ and when spepji,-' 
the Society will be thrown back into'^the 
state it was in before its increase, when 
' frequently it could not afford a dividend of 
^100 oh each number. — Such will be the 
certain effect of adopting the measure I have 
mentioned. It is, therefore, imprudent in 
the highest degty?e ; and I will add, that the 
injustice of it is equal to its imprudence; for 
it is benefiting the older part of the present 
members at the expence of the younger 
members, and all* members at the 
expence of future ones. For a few years 
the dividends will probably, with the help 
of the addition of the annual profits, exceed 
^200, which will be paid chiefly among 
,the claimants derived from the older mem- 

by such assertions. According to all obserrations on 
human mortality, a -body of men at 65 or. 70 will die off 
twice as fast as a body of men at 40 ; and a body of men 
at 75 or 80 will die oQ Jour or Jive times as fast as a 
body of men at 50, The human frame, after the age of 
12 or 15, is ^continually wearing out and becoming less 
Capable of combating the causes of mortality ; but more 
0T Jess slowly according to the degrees of firmness with 
which it was built, and the favourableness or unfavour- 
gl^ess of the aapntions into syhich it happens to fell. 

hers. 
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bars. But aft5r a course of years they will 
!iink to little more than half ; and at that 
period the Society will consist of the youilj^er 
part of the present members, and such neat 
members as shall be hereafter admitted to 
fill up vacancies, who will therefore be great 
losers, because their predecessors, by neg- 
k^jting to improve^ the estate, made them- 
selves too great gainers. 

In order to set this in a clearer light, I 
would desire it iftay be considered that ac- ' 
cording to the mean probabilities of, the 
duration of life, a body of people at the age 
of 36 , will, one with another, live 25 year& 
It must, therefore, be expect/jd that a Huenty- 
fifth part will die annually of a Society w^hich 
has subsisted any considerable time, and the 
members of which are admitted at this mean 
age. Supposing,* therefore, 86 the mean 
age of admission in the Amicable (Corpora* 
tion, the time must come w^hen (if kept** 
up to its full complement) a 25 th part of 
the members will die annually, or when 80 
numbers (the 25th of 2000 ) will drop, anck 
produce 80 claims annually. — ^l^he tvhole in- 
come of the Society (consisting of ^ 10,000 
per ann. from the charter contributions, and 
<^1,350 per annum, profits), when divided 
equally among 80 claimants, will give ^^143 
for each claim. The dividend guaranteed 

Should the Society decline, more than a 25 di part 
will die aBiuially, and the period when this will happen 
will arrive sooner. 

I770i 
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1770 being ^150 there will be a deficiency 
of 5^8 in each claim, or of A ^640 in the total 
of Maims ; which sum procured by selling 
stock in one year will leave a necessity of 
selling more the next year, and still more 
the following, and so on through every suc- 
cessive year, till the whole stock falls rapidly 

to nothing. It is proper to observe heje*- 

that this deficiency of ^£640 per aim. is a 
maximum to which the deficiencies of many 
preceding years had increased gradually; and 
that, therefore, the whole stock may be 
consume even before the period arrives, 
when the greatest deficiencies will happen. 

All this reasi^ning supposes that no more 
than a 25 th. part of the members of this Cor- 
poration will hereafter come to die annuall}'; 
or that they are admitted at the mean age 
of 36, and live after admission, one with an- 
other, 25 years. — But these are probably too 
favourable suppositions. Perhaps, the mean 
age at which members are admitted (and 
particularly the purchasers of two or three 
/lumbers) may be above 40 ; and perhaps 
also, on account of the difficulty there must 
be in excluding from suck institutions all bad 
lives, the duration of* the lives of the mem- 
bers may be somewhat less than is common 
among persons at the same ages. Should 
this be trufe, their duration of life after ad- 

Ok 

mission will not Exceed 22 years. A 22d 
part will hereafter die annually. The claims 
from 2000 numbers will be 91 ; and the di- 
2 vidend 
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vidend on each* claim, with the addition of 
the savings, will be only .-£’124... 125 . which 
will produce a deficiency of <£2,31 1 per ann. 

If I may judge from what has hitherto 
happened in the Society, even these last sup- 
positions favour it too much; for, L find, 
that before the increase ‘ which begun in 
15 ^ 0 , a nineteenth of the existing num- 
bers"^dropped annually, which made the di- 
vidends then fall frequently below ^ 100 . 
'This, however, must have been owing to 
the admission, for some years after the estar 
blishment of the Society, of members at 
too advanced ages; and the neglect of pro- 
per care to exclude bad li]fes. Much un- 
certainty in this instance would be removed, 


'' This increase seems to have been owing to the Hmi- 
tiUion of age in 1737* In a few years after this, the^ 
gieatest part of tlic members who had been admitted at 
.'id-.-anccd ages having died off, and the Society consisting 
ehiefly of younger members admitted in their room; the 
dividends rose, which occasioned a quick increase of 
young members, raised the dividends still higher, tiU, in 
1757 , the Society thought itself capable of guaranteeing 
a dividend of 25 ; and, in 1770, a dividend of ^£’150. 
These augmentations contributed yet more to increase the 
Society, and consequently the dividends. It became, 
therefore, soon full, and now finds itself in the pros- 
perous state described at the beginning of these Obser- 
vations ; a state, whichthe-Socie^ may render really awA 
permamnthj prosperous, if they are properly attentive to 
its causes, and will avail themselves of the opportunity it 
gives them to rectify the faults in their original plan bv 
increasing their guaranteed dividerfd in the manner 1 sliall 
presently propose, instead of discontinuing the increase 
of their capital. 


and 
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and the best guide obtained in conducting 
the affaits of the Society, by taking an exact 
aeJeount of the mean age at which, for the last 
ten or twelve years, all ineftibers (distinguish- 
ing particularly such a§. have two or three 
numbers dependent on their lives) have been 
adrUitted ; and also of the number of years 
•vVhieh all admitted, till Avithin the lasJ^Sff 
yeat^, have lived after admission. 

Upon the vrhole. Till new light is given 
by such an enquiry as this> I must think 
that, hdwever prosperous the affairs of the 
Society seem at present, it cannot prudently 
act on any other expectation than that a pe- 
riod ■vrill com^v. when a 22d or 23d ^ part 
of its members will die annually, and when, 
therefore, it will want at least an additional 

income of s€20oo per ann. to enable it to 

( 

« 

^ If Mr. Brandy the late clerk of this Society, is right, 
the members of it are uncommonly short-lived ; for, ac- 
cording to an account which he has given of the duration 
of the lives of 3,626 persons who have bcco admitted into 
it, and on whose deaths claims have beeti paid; they do 
not, one with another, live after iidmUsioa 1 6 years. wScr 
Tables republished by flif* jbrandy p. 189. See 
likewise his Treatise on Assufahees and Annuities, p. GS. 

Tfiis, were it true^ would be very threatening to thr 
Society. But Mr. Brandy in other parts of the httlc tliat 
is his own in these Treatises, has erred bo palpably, and 
shewTi himself so wodderftffly ignorliht, that, howc\^r 
possessed in this instance of the means of information, be 
deserves no bredfif*- — l1ie truth is, in the present case, 
*that he has included iniiis account such member? as have 
been admitted and have died lately^ and tins must necr^- 
tmily lead to a wrong concliision concerning the duration 
of the lives of the mcnabers taken at large. 


make 
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make good its engagements- A greater ad- 
ditional income might be acquired by con- 
tinuing to lay up all its savings after dividmg 
the charter contributions — But were it to lay 
up the ivhole of its income above what may be 
necessary to divide ^170 on every claim, 
it might advance its guaranteed dividend 
from to tJiii^sum. And this, in my 

opiiiion, is the most rational and equitable 
measKire it can adopt. 

I know, indeed^ that there is a clause in 
the charter which limits the increase of it§ 
estate to ^2000 per ann. But this clause 
shews that the charter was framed w ith too 
little foresight ; and it must he repealed, or 
the consequences will be that danger to the 
Society and injustice to its futiir^nfembeiv 
w hich I have represented. 

The preceding. Observations are ofiered 
very respectfully to the consideration* of this 
Society. Should any of the members or di- 
rectors think them w orth their attention, I 
hope they will reflect, that having no interest 
to serve, I can mean nothing by them but the 
preservation of the credit and usefulness of 
the Society'. 

SECT. 


' It does not appear that any attention has been paid to 
the admonitions and advice which were gye» in thia 
Section. — When the Society stipulated in 177^ the 
claims should never be less on each* share than .j£‘150, the 
number of subscribers, as might naturally be expected, 
increased tjery rapidly.: IJy tl»e accession of so many new 
members a sudden addition was made to their annual 

income, 
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SECT, vnr 

Of the Society for Equitable Asmrances o/i 
Lives and Survivorships. 

The Society which is to be thesubjcctof this 
Section, has justly styled itself, “ A Society 
for Equitable Assurances on Lives and Sur- 
vivorAiips." The business of it is car-^ 
ried on at its office, in Cfatham-Place, 
BlacJcfriars Bridge. It was founded in 1 762,' 


iiicome, ahd, m consequence, tlie dividends on the claims 
were increased so as to raise them during the first 10 or 
15 years from ^^150 to iOO, and in some years even 
to ^^300. But this clFcct necessarily ceased with the 
cause which prodl^ced it, and the dividends since the 
year 1787 have sometimes fallen so low as barely to ex- 
ceed the scipuldted sum of ^150. — Nay, in the year 1802 
they fell short of this sum, and the Society had recourse 
to their capital, not merely to supply the deficiency, but 
even to add to each share qver and above the sinn 
which they had engaged to^pay. In some years they 
have added ] nor do they seem in these additions to 
be guided by any one principle of reason or computation. 
It is at best a very mistaken liberality, and if it were 
alwajs to be repeated under himilar circiim.stances, though 
it might perhaps be intended to promote the credit, it 
would inevitably terminate in the ruin of the Soclely. 

By increasing the number of their shares about 20 
years ago from 2000 to 4000, they produced in like 
manner as in the year 177^^5 ^ teinjx>rarv increase of tl^ 
dividends : but tlie effect in this instance was more tran- 
sient, owing, I belie ve,<<principally to the new membei*s 
having for tlie most part consisted of persons between 40 
and 50 years ^f age. — In the admission of these members 
^.hey raised the contributions upon every number above 
2000 from ^^5 to £6.TAs,per anmm: thus, making the 
amount of the annual- payments to depend, not on the age 
of the subscriber, but on his* prforky in the Society, — Jt 
is much to be lamented that they should not liare chosen 

to 



175 


Equitable Assurance on Lives. 

in consequence of lectures recommending 
such an institution, which had been read by 

to adopt the iniprovemeiits proposed in this work, rather 
than persevere in a cod^se so injurious to their real interest, 
and often disgraced by regulations sh absurd and inequita- 
ble. About 15 years ago tliey manifested a disposition to 
reform their plan, and in consequence of the recommen- 
dation of the Directors they limited the age of admis- 
sion to 40 instead ^ 45 — they also placed all the 
mehibers on the same footing in regard to their annual 
payments- -restrained for a time the amount of the divi- 
dends to .^150 — and, in order to encourage young persons 
to subscribe, they gav^ those who entered under the age 
of 35, the privilege of having six, instead of the usupl 
number of three shares, on their respective lives : — They 
also agreed that jf34,300 of their stock, (amounting 
in the whole to .5^04,300 in the three per cents^ together 
with some property in houses) shouUybe preserved as un- 
alienable without the consent of tvvo successive general 
courts, so that only <^^30,000 of their stock be appro- 

priated in aid of the annual contributions to make up future 
deficiencies in the dividends. — Had these regulations been 
proposed at an earlier jgeriod, it is possible that they might 
have been effectual ; but I have every n‘asori .to believe 
from an investigation of tlie affairs of this Society at that 
time, that they were much too feeble and inefficient. — 
The reform of a plan originaUy very defective, and ren- 
dered still more so by subsequent laws and alteraticcis, is 
indeed a vv'ork of considerable difficulty, and if the mem- 
bers satisfy themselves with such measures as they then, 
adopted, it is certain that they are far from having accom- 
plisl)ed such a reform as will secure thjs Society from tlie 
consequences of their former errors. 

The Society has lately obtained an extension of their 
Charter, by which they are empovyered to assure persons of 
all ages at nearly the same premiums with those of the 
Equitable Society. This has necessarily, by^the accession 
of new members, increased their capital, and they have., 
in consequence, determined that the dividends on the as- 
surances, according to their original plan, shall be raised 
toj^200!j M. 

Mr. 
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Mr. Simpson, a name that can never be for- 
gotten while there is any mathematical or phi- 
losophical knowledge left in the world. Mr. 
Dodson also, the author of the Mathematical 
Repository, wass active in recommending the 
plan of this Society, and composed Tables for 
its use. — It assures any sums or reversionary 
annuities on any lives, fpr any number of 
years as well as for the whole continuance of 
the lives, at rates settled by particular calcu- 
lation; and in any manner that may be best 
a^Japted to the views of the persons assured. 
That is, either by making the assured sums 
payable certainly at the failure of any given 
lives, or on cokdition, of survivorship: and 
also either by taking the price of the as- 
surance id* bwe present payment, or in annual 
payments during any single or joint lives, or 
any terms less than the whqle continuance of 
the lives*. — In short; thc.plan of this Society is 
so extensive and so important, that I cannot 
satisfy my own mind, without offering to the 
gentdemen concerned in the direction of it, 
the following ob^servations, hoping they will 
‘not think tiiem impertinent. 

First. They should consider what distress 
would arise from the failure of such a scheme 
in any future time; and what dangers there 
are, which ought to be carefully guarded 
against im ord,€r tp secure success. I have 
Already mor^ thamonee observed, that those 
persons will.W moat for dying to these esta- 
blishments, who have feeble constitutions, 
1 or 
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or- arc subject to distempers which they, 
know render their lives particularly preca- 
rious; and it is t^o be feared, that no caution 
will be sufficient ito prevent all danger from 
hence. 

Again. In matters of chance, it is im- 
possible to say, that an unfavourable run of 
events will not come, which may hurt the 
b'^rt contrived scTieme. The calculations 
only determine probabilities ; and, agreeably 
to these, it may be depended on, that events 
will happen on the whole. But at particular 
periods, and in particular instances, grea’t 
deviations will often happen ; and these de- 
viations, at the cornmencemfMit of a scheme, 
must prove either very favcmrablc, or very 
unfavourable. 

But further. The calculations suppose, 
that all the monies .received are put out im- 
mediately to accumulate at compound in- 
terest. They make no allowance for losses, 
or for any of the cxpenCcs attending manage- 
ment. On these accounts, the paymente to 
a Society of this kind, ought to be more 
than the calculations will warrant, and the 
interest of money ought to be reckoned low. 
Mr. Dodson, I tind, has paid due attention 
to all this, by reckoning interest, in his cal- 
culations for this Society, *at 3 per cent, and 
taking the lowest of all the' kno^vn proba- 
bilities of life, or those deduced from the 

VOL. I. Lotidon 



i;8 Of the Society for 

London bills of mortality There is, be- 
sides, a liberty provided of making a cafl 
orf all the members, in case of any particular 
emergency. It is. therefore, highly pro- 
bable, that this Society yiust be secure. The 
last expedient, howmver, would be a very 
disagreeable one, should there be ever any 
occasion for having recoj^mse to it ; and, in 
order to guard still more effectually against 
danger, it would not, I think, be amiss to 
charge a profit of 6 per cent, on all the pay- 
ments.* Should the consequence of this 
prove, that in some future period the Society 
shall find itself possessed of too large a capi- 
tal, the harm\ will be trifling, and future 
members will reap the advantage. But this 
leads me to repeat an observation of particu- 
lar consequence. 

As this Society is guided, in every instance. 


* It ought, however, to he remembered here, that in 
selling life-annuities to commence either immediately, or 
given terms; and also ia some other cases, the 
values come out less in consequence of lower i>rol>al)ilitic^ 
of life. Would it in suck instances be taking an unfair 
advantage, to estimate the values by Tables which give 
the highest rather than the lowest values? I1ius ; were tin 
Society to sell per annum for life, to a person now' 
SO, after 50, the value, according to Dr. Halleys Tal)lf\ 
would, reckoning interest SLtS per cent, be in a single 
paymtuit ; but according to the London Table, the value 
would be c^ly ^^‘' 70 . 

But in reality the value, even by Dr. Halley s Table, 
is Ic.ss ihtin the Society^'' in such a case, ought to take, for 
the reason mentioned in page I57« 

bv 
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by strict calcuJ^ition, it is not to be expected* 
that it can meet with any difficulties for ' 
•many years ; b\cause not till the en<^ of 
many years after U has acejuired its maximum 
ot members, M’illjL the maximum of yearly 
claimants and annuitants come upon it. 
Should it, thcretore, through inattention to 
this remark, and die encouragement arising 
tfbm the possession of a large surplus, be led 
fo check or stop the increase of its stock too 
soon, the consequences might prove perni- 
cious. 

Again. I would observe, that it is of 
great importance to the safety of such a So- 
ciety, that its affairs shouljft be under the 
inspection of able mathematicians. Melan- 
choly experience shews, that ntujtrbut ma- 
thematicians are qualified for forming and 
conducting scheines of this kind. — In short ; 
dangerous mistakes q^ay sometimes ’be com- 
mitted, if the atfairs of such a Society are 
not managed frugally, carefully, and pru- 
dently. One instance of this I cannot avoid 
mentioning. 

A person, who desires to assure a particu- 
lar sum to be paid at the failure of his life, 
on condition -of the survivorship of another 
life, may chuse to pay jthe value in annual 
contributions during the continuance of his 
ow n single life rather than during the con- 
tinuance of the joint lives, because the an- 
nual contributions, in this case, ought to be 
much less. But a- Society that wmuld prac- 
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'tise such a method of assKniurc would hurt 
itself; for as soon as the litc, on whose sur- 
vivorship the assurance dethuids, is extinct, 
the person assured, if then living', would have 
no longer any benefit in ^iew ; and, there- 
fore, would make his payments with reluc- 
tance, and in time, perhaps, entirely with- 
draw them ; the consequence of which would 
be, that the Society would sutler a loss fcy 
being deprived of the just value of the ex- 
pectation it had granted^ The plan of a 
Society .ought always to be such, as that the 
losses arising from discontinuance of pay- 
ment, should fall on the purchaser, ami 
never on the Society. 

I must not forget to add, that it is neces- 
sary thcvWuch a Society should be furnished 
wdth as complete a set of Tables as possible. 
This will render the business of the Society 
much more easy, and also 'much more capa- 
ble of being conducted by persons unskilled 
in mathematics. It will also contribute much 
to its safety. For in all cases to which 'J'a- 
bles caji be extended, there would be no 
occasion for employing any calculators ; and, 
consequently, a danger would be prevented 
to which, though it is not now, it may here- 
after be exposed ; J mean, the danger of 
happening to trusl unskilful or careless cal- 
culators.-^lt is indeed furnished with Tables, 
by which a great part of its business is trans- 
acted ; but there are some important I'ables 
which it wants, and with which it should 

be 
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be supplied ; a<id these when composed, to-’ 
'^-ether with alL its other Tables, sliould be 
subject to the rewsal and examination of ilie 
best judges, anti afterwards published ; with 
a minute aceountA^)f tlie principles assumed 
and the method taken in composing them. 
Such a publication v\'ould be a valuable ad- 
dition to this part. of science; and it would 
also be the means of increasing and esta- 
blishing the credit ot’ the Society. 

In Questions 4fli, hfh, loth, ilth, 14th, 
ir»th, and ihth, I have, witli a ptirticular 
view to tliis Society, given ndcs by whicli 
may be firmed every Table it can want, for 
shewing the values of assi/rances on the 
■ivhulc diiraho)i, or any terms, of any one or 
/i/’O lives; and nothing but care alid atten- 
tion can be necessary to enable any good 
arithmetician to calculate from them. 

Further jlccount of the Equitable Society, 
ivitfi an Aciount of an Institution for the 
Sale of hife- Annuities at Ham burgh? 

I HAVE just referred to the questions in 
the first Chapter of this Treatise, for the 
rules by which the \alues of assurance's on 
any one life, or any tu'o lives, may be com- 
puted. Since the last publication of this 
Treatise, investigations of this kind have 
been carried much farther, and this subject, 
as far as it respects assurabces on any num- 
ber of lives not exceeding three, has been 
nearly Exhausted by Mr. Morgan, the actu- 
ary 
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ary of this Society, in the Treatise referred 
to at the end of the First Cjiapter. — In thn 
work, IVIr. Morgan has gij:"en a distinct ac- 
count of the state of this Society as he had 
made it out to Jannar>yT 777 ; and to that 
account, and to the Observations addressed 
to the Society in the Introduction to Mr 
Morgan's Treatise, I must refer for the fullest 
information that can be given of the plan 
and progressive increase of the Society, and 
of the methods employed to keep in constant 
•yiew the state of its accounts, I shall here 
onh add, that its increase has been going on 
ever since nith rapidity; that, in tlic last 
live years (or si^ice 177 (>), its annual income 
has been nearly doubled, and its capita! (con- 
sisting flSw in part of land securities) more 
than tripled', that the rale of mortality among 
the persons assirred has , continued mucli 
below that in the Tables by which it has 
hitherto made its calculations ; » and that, 

upon 

Until the time nearly in wliich this account 
written the Society had computed all their preiniuin* 
from the London Table of Observations, and it appeared 
from the experience of twelve years, (or from to 


1780) that the dccrenients 

of life among tjicir 

members 

liad been 

To those 

To those 


in 

in 


London. 


from the age of 10 to 20 in the ratio of 1 to U 

1 to 1 

20 to 30 

3 to 7 ... 

. • .2 to 3 

30 to 40 ... . 


. . .2 to S 

40 to 50 


...8 to 9 

50 to 60 ... . 


. . G to 7 
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upon the whple, it appears at present to 
j^ossess such a surplus of income and stock 
as places it (i\no mismanagement takes 
placej) above darWer, except from events the 
most^extraordinai5i[- 

In these circumstances, the Society, not 
\villing to raise an exorbitant capital, or to 
take unreasonable prolits, came to a resolu- 
tibn at the beginning of the last year, or 1 78 1 , 
to make such abatements in its demands as 
its present circumtstanccs render safe, and to 
settle such new arrangements in its Jjiisiness 
as may contribute to make it as great a 
benefit as possible to the public. 

In the preceding Section, but more parti- 
cularly in the Introduction to ISIr. Morgan s 
Treatise, I ha^'c expressed my nv f-ihes that 
the Society would order new Tables to be 
calculated from Observations more adapted 


In consequence they determined to compute the pre- 
nyums in future from a tuldc which should give the pro- 
babilities of life kightr than that wdiich they had hitlierto 
used ; and for this purpose they adopted one which had 
been just fprmed by Dr. Price from very accurate obser- 
vations made in the town of Norihantpton, Compared 
with the decrements of life in that table from the year 
] 7b8 to the year 1 810, the decrements of life in the Society 
appear to have been from the age of 

10 to 20 in the ratio of 1 to 2 


20 to 30 * . . 1 to 2 

30 to 40 3 to 5 

40 to 50 3 to 5 

50 to CO ». .5 to 7 

60 to 80 4 to 5 or at all ages 


together in the ratio of iwo to three. AI. 


to 
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to the general slate of mortality among man- 
kind than those given by t\w‘ hondon hills.et 

moVtality. 1 ean now inform the publie, 

that such an order lias been gi\en and Jately 
carried into execution.— A-'J"hcse ne\\ Ta- 
bles arc. 

First. A Table exhibiting the values oi 
single lives for their whole duration. 

Secondl y. A Table of the values of single 
lives for any terms of years not exceeding 
ten. 

" Thirtlly. A Table of the values in sin- 
gle and annual payments, of, assurances on 
single lives for^ terms, and for their whole 
duration 

Foiir tjdy. A Table of the values of two 
joint lives for all ages. 

Fifthly. A liable of the values, in sin- 
gle amj annual p'aynients; of as.^^uranees ol 
gross sums, and life anhuitles pasable on the 

survivorship of one life beyond another. 

The most material parts of these Tables v\ ill 
be found among the other Tables in the next 
volume. They have been calculated by Mr. 
Morgan with incredible care and industry; 
and are correct and complete to a degree 
never before attempted in any "Fables of this 
kind. They are to form the basis of the fu- 
ture business of the Society, and must con- 
duce mucb to its j^ro wing credit and use! ill- 
ness. 

The second, third, and fifth Tables, ha\ e 
been calculated by the rules in Chap. 1st ot 

this 
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this Treatise, ^Question Gth, lotii, llth, ancl, 
<4th. And the «lher Tables, or the 1st and 4th 
just mentioncd,\in the metliod describe*! by 
^Iv.plorgan in wie 2d Section of the second 
C'hapter of Ids l\”atise on the Doctrine of 
Annuities and Assurances; a method whicli, 
at the same time that it lessens the labour of 
these calculation*, prevents the possibility of 
falling into any mistakes 

They are all founded on a Table of the 
probabilities of the duration of human life at' 
Northampton, which will be inserted anumg 
the other d'ables in the secoTid \ olurnc of (liis 
'work. This Table made a part oi' ail the 
"ftnunef editions of this work ; but it is, in 
thfe; present edition much improved, and 
■gives; 1 believe, moi'c coiavctly Thau any 
other, the mean probabilities of th<^ duration 
ot' human life; and, therM()re, as 1 shall ob- 
serve again hereafter, seems to be niore pro- 
j)cr than any otlier for general use. 

I had, in the Introduction to ivlr. Morgans 
d'n'atise, recommended to the bociety the 
observations on human mortality at Chester i 
and 1 had procured a copy of them from Dr. 
llwoAKTii, the ingenious Ibimder of them. 
l>ut the director^ of the Society have jiulgcd 
very rightly, thattliey carry the probabilities 


*' Specimens of the shortest and easiest inctiiod of n'.akiiig 
du'sc calculations by iMgarittont, and grounded on 
Morgan’s method here mentioned, will be given in a Post- 
Bcript to the 4th Chapter. 

of 
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ot' lil'e too high ft)r their business. — These 
Observations, however, are not on this ac-.. 
couiit less important I ha/e been enabled 
by them to make the Norfmmpton Tabl e of 
Observations more compile ; and Tablls of 
the decrements and expectations of lives, 
deduced from them, for both sexes, w ill be 
given in the next volume. 

The interest of money in calculating the 
new Tables of the Society has been reckon- 
ed, as it was in the old Tables, at ^ per cent. 
dliis giv'es the Society (more especially at 
present when money may be itnpro^’ed at 
near double this interest) a very great ad- 
vantage. It likewise possesses the tw'o fol- 
lowing advantages. 

First. ■^Hie interest of a large and fast in- 
creasing capital, the greatest part of wdiicii 
is a SURPLUS oven and aboye all that is ne- 
cessary fo enable it to make good its engage- 
ments. 

Secondly. The profits arising from higher 
probabilities of liv ing among the members of 
the Society than arc exiiibitcd, even in the 
new Table of Observations, by which its 
demands are for the future to be governed. 
^J'his I’able differs but little from the Breslaiv 
or Or. Halleys Tabje of Observations, which, 
as may be seen in the Note, p. 182 , gives 
probabilities of living near a third lower than 
Ihose which have hitherto taken plape in the 
Societj'. 


I* believe 
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I believe the Society might now safely . 
•ifliijst itself to the security arising from these 
a<lv^tages, and pke the payments for aifcur- 
ancel in strict conformity to its new Tables, 
witliout any chaise upon them ; and the 
consequence of tliis would be, that these 
payments, which four years ago were reduced 
a tenths will be “further reduced about tivo 
tenths, or in the whole about 3o per cent 

But as it has been the custom of the So- 
ciety^ (in conforrnity to the recommendation 
in p. 178 ) to make an addition of 6 'per cent. 
to all the payments required by the old Ta- 
bles, it may, 1 think, be exejused, if, for the 
sake of greater safety and to provide better 
tor the cxpcnces of managemqpt, it should 
make an addition of 3 or 4 per cent, to the 
payments required by the new Tables. 

There still resnain a few Tables, which 
perhaps some time efr other the Society may 

think proper to furnish itself with, 1 

will mention the two following. 

First. A Table of the same kind with that 
mentioned in p. 135, shewing the values of 
sums pay'able at a given age, and of annuities 
pay able till a given age, to a child, should he 
lose his parent. 

Secondly. A Table containing the values 

* It should be remembered, that the Aduction here 
raeiitioacd, does not extend to ^iie sln^^te payments for 
assuranees oi 4ife- annuities payable on survivorship, the 
/.ondon Table of Observations giving these almost as low 
as the Kortkarnptqn Table. 
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•of assurances of annuities for ‘the remainder 
of life after given terms. / 

'inds would inform the rublic Mliat/ad- 
vantages could be reasonai)rv oiicred to|per- 
sons who wish to be punoTasers of sucli an- 
nuities; and the avidity with which the de- 
.ceptions in this \^ ay have been encouraged 
renders such an information particularly 

proper. The public, indeed, has been led 

by these deceptions to entertain such wrong 
ideas of the terms on whicli these annuities 
nlay be sold, that probably no terms which 
the Society can afford will appear sufficiently 
encouraging. 7 here are, lio\\’ever, annui- 
ties of this kind which, at the same time that 
they hayi; the most useful tendency, might 

possibly invite purchasers. Suppose, in 

particular, an annuity of to commence at 
/if), and, to im'rease at the rate of .X’l (rvery 
year afterwards, (so a5 to become at 

70, £25 at 80, and ,j£,‘35 at 90) was otii‘r('d 
for given sum payable at the age of 3o, w itli 
proper abatements for every year that the 
purchase was made before this age. — W ould 
not such a proposal be likely to engage at- 
tention ^ And might it not be extremely 
useful, by holding forth an incitement to in- 
dustry in the begirrtiing of life, and providing 
a way of laying out .small savings to tlie Ix'sl 
advantage*? According to a high valua- 

tion the sum in *^t his case would be about 
twenty guineas; and the proper abatement 

tU-)0 ut 





about twenty-live shillings for every year 
that a purchaser’s ago, if not less that 20, 
short of 3\ 


l\mist not qbnclude these Obsei’va^ions 
on a/iruiity schenVs without taking particu- 
lar notic(' of an excellent example in this 


A\ ay, whicli is given by a general annuity in- 
stitution lately established at Han%urgli ; and 
to which 1 liave referred at the end of the 


fourth Section, p. 13/. 

Having received, through Mr. Oeder at 
Oldci/h/irgh. an account of this institution, 
and finding that the conductors of it wish to 
extend its advantages bcyoiul th<i limits of 
f faiidiurgh ; 1 embrace with jdcasure this 
opportunity of recommending it, and re- 
citing the following particulars ir.* its plan. 

Persons of all ages who may desire to in- 
crease their incomes by puix'lui'-ing annuities 
tor their own single jives, or for ti!c» longest 
of any two lives, may in this institution 

purcluLse such annuities. .\ person at 5o 

may receive during his life 7 J per ccnf>. for 
any sum ; at ()0, he may receive lo ,'^ per 

cent.; and 70 , 15 per cent. Persons who* 

depend for a subsistence on the perniancney 
of their capacities for service or labour, 
may with such savings as they may lie able 
to make in their years ot* vigour, purchase 
for themseh'es a competence for o^d age A 
person at '4o may with cA’too jiurchasc £ ! 8- 
per ann. for his life after 55; or, for a pa} - 
ment of. 1 7s...Gd. every half v ear till he is Oo, 


he 
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he ^ay purchase for his life^ after that age 

* £Q...\2s. per atm. Young persons whose 

fortunes do not produce a ^itficient incfrT^ 
may, by sinking a part of t|iem, prociu/e the 
means of a future settlem^.it in life. Avboy, 
for instance, aged 10, may with c:£Moo pur- 
chase an annuity of dependent on his 

life till he is 25 years of age, w'hen it may 
be supposed he will be provided with other 
means of supporting himself. 

Persons who have friends or relations de- 
pendent- upon them may purchase for them, 
either by a single present payment, or by half- 
yearly payments, any annuities to commence 
at the time of their survivorship, should 
that happen, and to be continued during the 
•remainder 6i their lives. In the case of w i- 
dows an abatement is made, if the purcliast-r 
cliuses that the annuity should bti paid only 
during 'widow hood. 

Parents wishing to provide portions for 
their children, or sums for putting them 
out' to apprenticeships when grow n up to 
a certain age, may purchase (by either half- 
yearly contributions or single payments), such 
portions or sums to be paid them at that age, 
should they live to it. 

The plan of t^s institution includes in 
it several other particulars ; but I will only 
add, that, .the money received by tlie con- 
ductors of it is dodged in the chamber ot 
Hamburgh; that the prices or contribuHons 
are distinctly specified for every age in a set 
2 * of 
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of Tables whic;h have been published at [Jam* 

, ; and that these Tables have been cal- ’ 

•cuhied at an mterest of 3 per cent, from 
somrt of the besl^registers of mortality/and 
(as far as I have'^xamined them) with skill 
and correctness 

CHAP. 

^ The Equitable Society, since these ol>servations were 
written in the year liiis increased so immensely both 

in the number and magnitude of its assurances^ as to be- 
come an institution of the first importance. In the year 
1786 , after a minute* computation of tlie value of each, 
.separate assurance, the addition of 1| per cent^ which had 
been made to the claims in 17 B 2 for every annual pay- 
ment prior to that year, was increased to 2 per cent. In 
the years 17^)15 17^3, and 17^5, still farther additions 
were made, amounting together to 4‘^;er cent ; so that the' 
claims on all assurances of an earlier date than 177 f were 
more tlian donblcdy and even those of so late a date as 
17 Bd were increased nearly one half, but although the 
Society never hazarded an addition without a thorough con- 
viction-e»f its safety founded on a fomparison of the claims 
with the premiums an’d on the decrements of life among its 
incinbers in each year, it wisely determined to proceed no 
further with those additions till the same investigation of 
its ntfairs had taken place, which had been first instituted 
ill 177 b, and repeated in I78G. — Accordingly, in the year 
1 SOU this work (wliich from the increased number of as- 
surances had iR'comc a most arduous and toilsome under- 
taking) was accomplised, and the result proved so highly 
favourable that another addition of £2 per cent, was made 
to the claiin^j, so tluit at that time the assurances of 
wore increabod ./‘'SG percent,', those of 17^0 105 per 

Qent, those of 1771 ^^'"!^^^ per cent, and those of 17 G 2 
per cent, making in the v^ole a sum which in pre- 
sen' indue fell very little short oi half a mdlion! — In 
1809 the same inve^^tigaiiou was repeated, vjliicli, from the 
immense increase in the number^f its assurances, was 
tended with infinitely more labour and difficulty. The re- 
sult, however, like that of all former Investigations, proved 
that the success and opulence of the Society increased in 
proportion to the magnitude of its concerns, and an addi- 
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Of the Tallies of Rehcrsioiis 

CiJAlTER IIP. 

Of^fhe Method of caTctilatfng the lahjfs of 
Reversions depending on r Survivor ships. 

Aix Questions relating to the values of 
Jives and reversions, are it present of par- 
ticular importance in this kingdom. Much 
business is continually transacted in this 
way; and any considerable errors in the 

methods 

tion of *per ieni. was iu consequence made to the clalm«, 
so that at present the assurances made In 1800 arc increased 
per cent,^ those in 170() ,5^ 8(> per re;//., those in 178O 
c^l20 per ceiit.y th<tse in 3 770 ^'290 per and those 

in 1707 per cent . ; and a sum equivalent in present 

money to one nLlUion 13 thu.s distributed among the mem- 
bers in adtiiiion*^o tiie sums which have been distributed on 
former occasion.s. It is unnecessary to expatiate on tbi' sub- 
ject, in order to sbew^ the great benefit vvhieli iliis .'^oeit ty 
has proved to the publfcn — Woccedbig always as it has bi- 
tJierto doiA^ on the sure groundpf eornpntatioiq it never can 
incur any material danger — The man\ iboii^ands of wliieh 
it is now composed render the decrenu nts of life almost uni- 
form among itspncnibers, and from the exjicrience of more 
than forty years tliose deCrtunents are found to be even o?/r 
iliird {a) lower than tlu y ai'c in the Tabic from wliicb ilie 
»pr<'iniums arc compuUab Provided thercfoic tlie same care 
Is Used in (‘xcludii'g bad lives, every ailditlon to the businc'ss 
of the Society must lie tm addition to its profits. — The in- 
creased muni>er of meinbeis, by preventing it from being 
afilcted by any particular mx’sou of mortality, will also ren- 
der iho^- [>rofils inor^ iinftorm and .‘-ceure ; so that llie stabi- 
lity of the Society will ])c itrenglhcued in proportion as its 
u^ciuhle‘.s I> extended. 

, TIte (;nl\ (langoT to '^hicdi it is exposed arises from tlu^ 
greatnc.-s of its capital. If due regard be not paid to th' 
immense demands winch niu=:t hereafter fonu! upon it. — 
ll on the contrary this capital be con. idcrcd sjaily as an 

accu- 


p/) See note p. 183. 



flependin^ df* StirvthprMpf 
< ’ 
Rj‘e1?Iiods of $o?ving siifch ^u^tkwjs, fnust in 
prodwe. bad (Gc^$efu^c«8,^ — ^The 

d€si^ of tfee |fpi[i<>wing pbiet^atipn^ to 
point|out a psyticijilar error, initiO wbich there 
is danger of iii finding .the. yalnp® of 

such reversions depend on sonriyoral^^ 

Jn doif^ this, J.sfenh, in ;Ofd5rJh>d3ef^/^iaBt 
as possible, take the Ai 

#igdd 40, njtpecfcs tooninp tnthe p^^caision 
“ an estate, should^ be swrive 3, aged 
likewise 4a. Jq tfiteae dreumstapeejs he 
“ p^rs, in order, to jinisen..j«re$ent sum, t6 
“ give sennrity mnum» out of 

“ the estate at hia death, ^prOMided he should 
get into f) 08 sesteo»»;. that is, provided he 

• 

accumulatipp qF pipfit, ju^ maober* on this su^q- 
sitlon should b<; templed tp. mAe too frequent additions 
to the claims, the ■conseqtterice,'tbotrkh. distant, must ul-^ 
timatetly be i'at;^ Allheno giatt ptiidence and dieci'&- 
tioi^ have b^Q qtaaifesteci in' ' hi^i^ment of this So- 
ciety. Ko measure has brep >«doptfc(j whiob had -the l«as.t 
tenaenc^ td diminish tb^ Capital wkhout A previous in- 
vestigation i' nod in Ord^ to oecotife thie sauie pnuieace*ui4 
discretion in the futitne ennlla^t of its fi^berv, the bo* 
eiety has proyklp^ by <?eitain laWs, that no allowance 
“ to claimants ‘sbafl tvef be made Without a prcvioiis in- 
“ vestigation of aflllrs and the coheurrcmje of Jbt/r* 
of its members at three fuccesaive tSetwral 
“ Courts, and, also that suoh allowaw^ shall in no in* 
“ stance exceed two-t/ilrds of itie, C^|ar surplus stock of 
“ the Society/’ By "these restnetidns, ^ rar as human 
precaution mm operate, the danger of intemnerate mea* 
surmia there is evetj raa^ to hope that 

nu ihsiitutidb, founded on iuch Ifbft-al principles and de- 
fended by such wholesome provisions, will not only be se- 
cure, but cpnthiae to maprove ih credit atad proiperity. 

. Mv 
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Of the Values of Reversions 

" should survive B. What is the sum that 
“ ought now to be advance^ to him, in 
" Silieration of such security, reckonin^tom- 
" pound interest at 4 per cent V \ 

Mr. De Moivre's directions in his Trea- 
tise on Annuities, Problems 1 7 th and 2oth, 
lead us to seek the required sum in this case, 
by the following process. ‘ 

Find first, the present sum A should re- 
ceive, for the reversion of ^40 per annum 
for ever after his death ; supposing it not de- 
pendent on his surviving B. The present va- 
lue of such a reversion is ** the ^ value of the 
“ life subtracted from the perpetuity, and 
** the remainder multiplied by the annual 
" rent.”. — The value of the life is, by Mr. 
De Moivre's Hypothesis, 13 . 196 . This 
subtracted from, 25, the perpetuity, leaves 
11.804; which, multiplied by 40, gives 
^ 472 . 16 ; the value of the supposed estate, 
after the life of A. But, as Mr. De Mmvre 
observes, the lender having a chance to lose 
his money, a compensation ought to be made 
to him for the risk he runs, which is founded 
on the possibility, that a man of 40 years of 
age may not survive another person of the 
same age. This chance is an &iual chance ; 
and, therefore, Kklf the preceding sum, *or 
,£^236*08, is the money which should be ad- 
vanced now on Jthe expectation mentioned. 

‘ By Scholiwati 34, and Problem 26th, 293 of Mr. 

Simpson's Select Exercise, 

This 



depending on Survivorships, 

This solution carries a plausible appear- 
atK;e ; and ino?t persons will, probably, be 
reaoA to pronounce it right; nor will ^liis 
be a| all wonderful, as so great a master ot 
these subjects as Mr. De Moivre, appears to 
have been misled by it. — ^Nothing more is 
necessary to prove it to be fallacious, than 
proceeding in the^Same way to solve the fol- 
lowing similar Question. 

" A, aged 4o, offers to give security for 
“ ^40 per annuniy to be entered up 9 n at his 
“ death, provided it should happen before th*e 
“ death of B, aged likewise .40. What sum 
“ should now be advanced toihim for such a 
“ reversion, interest being reckoned at 4 
“ per centf' 

In solving this problem, agreeably to the 
method just described, we are to find the va- 
lue of j£-io per hnnum, to be entered upon 
certainly at the death of A; and tlicn to mul- 
tiply this value by the chance that A shall 
not survive B, or by i ; and in this way.the 
answer comes out the same with that already 
given. 

Now it may be easily seen, that this must, 
bo wrong. The value of a reversion, to be 
received when a person of a given age dies, 
cannot be the same, whether the condition 
of obtaining it is, that he sliall die before, or 
that he shall die after anothp persdb. That 
is, whether it is provided, that a purchaser, 
if he succeeds, shall get into possession 
sooner or later. The reversion in the latter 

o 2 case 
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case n?u§t, without doubt, be of less value 
tha^^ in the former. 

The first question here proposed, resolves 
itself into the following general Question. 

“ What is the present value of a given re- 
** versionary estate, to be entered upon after 
“ the failure of two* lives, provided one in 
** particular of them should be the longest 
lifer 

. Now\ the present value of an estate to be 
enjoyedfor ever, after the failure of the longesl 
of two lives, is the value of the longest 
" of the two liVes, subtracted from the pe?- 
“ pefuitp; and the remainder multiplied by 
“ the annuat rent of the estate.” — ^I'he value 
of the longest of two lives is, as is well known, 
the value of the 'two joint lives, subtracted 
from the sum of the,™ values of the two 
single lives. ‘ In the present case, therefore, 
it is 9.82, (the value of two joint lives 
at the age of 4 o by Table VII. in the next 
volume) subtracted from twice 13.196; (the 
value of a single life at the same age) that is, 
16.57 years’ purchase. And this subtracted 
from 25 , (the perpetuity) ^ves 8 . 43 ; which, 
multiplied by 4 o,^ gives ^ 337 -X the value 
of the given estate were it certainly to be 
enjoyed, ^fter the extinction of the longest 
of two lives both 40 ; that is, whether 07 ie 

■ See Mr. De Moivre on Anayitips, l^obkin IV. or 

Mr. Smtfsoui trine (if Annuities and Revisions, Pro- 

H. 
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or other of them failed last. But that As 
Ij,{e in particular should fail last, is an even 
chd^ce. The true value of the reversion, 
ther-jfore, is half the last value, or ^ 168 . 6 . 

Irt like manner. The second Question is 
the same with the Question, ‘‘ Wfjat is the 
“ present value of ^4o per ahn. for ever to 
“ be entered uppn after the extinction of two 
joint lives both 40; that is, whenever either 
“ of them shall fail; provided^ the first that 
fails should happen to be A’s life in par- 
“ ticular Y ' — And the answer is fofind by 
subtracting the present value of the two joint 
lives from the and^ multiplying the 
remainder by i-, that is^ by the chance that A 
in particular shall die first : And this will 
give the required value, ^303.6". * 

In short. It appears in both these cases, 
that, according to the fifst method of solu- 
tion, we are to subtract from the perpetuity 
the value of one of the single lives, when, in 
thejhrmcr case, the value of the longest of the 
two lives, and, in the latter cose, the Value 
of their joitit continuance, ought, in reality, to 
l)e subtracted, I need not say what prodi- 
gious errors may often arise from hence ; and 
liow unfit such a rac1:hod of solution is for 
practice. 

Mr. Simpson, in p. 322, of his Select Ex- 
ercises, speaks on this subject in the follow- 

" I have, though scarcely neccssafy, given a demon- 
stration of the Solutions in Note M. at the end of this 
volume. 
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ing manner. — “ I have been tery particular 
on these kinds of Problems^; andthenmj^ 
“ sd^ as there has been no method b^orc 
“ published, that I know of, by which hhey 
“ can be rightly determined. ’Tis true, 1110 
“ manner of proceeding, by first finding the 
“ probability of Survivorship (which mc- 
“ thod is used in my fc/mer work, and 
“ which a celebrated author has largely in- 
.sisted oh in three successive editions), may 
be applied to good advantage, when the 
given ages are nearly equal; but then it is 
‘‘ certain, that this is not a genuine way of 
going to worjv, and that the conclusions 
hence derived are at best but near approxi- 
“ mations.” 

This excellent mathematician has here 
expressed himself much too favourably of the 
methodjof solution on w’’hicti I liavc remark- 
ed. — In both the cases 1 have specified, the 
ages are equal ; and yet, in one of them the 
error is a good deal awve a third of the true 
value, and in the ‘other a f fth : And, it is 
iobvious, that ih cases where three equal li^ cs 
are taken, the errors will be much greater. 
— Mr. Simpson's Observations in this passage 
are true only, when applied to a different me- 
thod used by himself in the 28th and fol- 
lowing Problems of his Treatise on the Doc- 
trine of Ahnnities and Reversions, 'iliis me- 
thod is exact when the lives are equal ; bul 
if gives results which are too far from tin* 

truth. 



depending Survivorships. 1 

truth, when thiire is any considerable inequa- 
lity between the lives. 

Itqs with reluctance I have made somp of 
these f remarks. Mr. De Moivre has made 
very 'important improvements in this branch 
of science ; and the highest respect is due to 
his name and authority. This, however, 
only renders these remarks mpre necessary. 

In the first Chapter (Question lith, J2th, 
15th, and itith ".) I have given a minute ac- 
count of the method of finding, in all cases, 
the values of the reversions which have beeja 
the subject of this Essay. — ^But Mr. Morgan^ 
in his i'reatise on Life Assurances, has car- 
ried this enquiry much farther. 

® In solving Questions lltU and 12th, bere referred to, 
I have made use of Mr. Simpson's rules in his Select Ex- 
ercises, p. 297 and p. 298. Mr. lyiorgan^ in his Treatise 
on Life As.^urances, adopted the meth^ of solution from 
whidi Mr. Simpson deduced these rules ; but he has lately 
discovered that it is an approximation which in some cases 
gives results that are much too distant from the truth. See 
more on tins subject at the end of this volume, where rul^ 
(investigated by Mr. Morgan) may be found which give in 
all cases the correct values of sums payable on any survivor- 
ships between any two or three Jives. 


Acdomt 
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Account of the Falue& of Ren&val jf 
Ileuses, and of the Method <f comp^ing 
them, 

TABLE, 

Shewirig th'ie Fines due On the Rehewal of a: 
* i^ase of 21 Years after 5 , 7, 9, or ii 
' 'feats have elapsed. 



The Value in every case of this kind is 
the difference between the value (in Table 
II. VoJ. II.) of the v^Jhole term, and the value 
(in ftie same Table) of the unexpired part of 
the ternr. 

If leases are held b^ lives, the value of 
their renewal is the diference between the 
value of all the lives (including the life or 
lives to be added) and the value of the ex- 
isting life or lives. For example. 

The vakie of the renewal of a lease held 
by two lives aftef one has dropped is (sup- 
posing the existing life aged SO, and the life 
lb- be ^ded aged 20) the difference between 

16.033 
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1 6.033 (the viflue by Table XIX. of the sin- . 
g!/‘ life of 2o)^nd Q.&30 the value by Table 
XX. of the jt>i rift hves 2o and 5 op. That is, 
7.40‘3, OF 7^ of a year s purchase nearly, 

reckoning interest at 4 per cent. Again, 

the value of the renewal of a lease held by 
three lives, after one is dropped, is (sup- 
posing the two ^^itisting lives aged SO and 
35, and the life to be added aged 20) the 
(Hffercnee between the valne of the longest of 
the fhfee lives an^ the value of the longest of 
two Kves aged 50 and 55. The formed nf 
these values by Tables XIX. and XX. Is 
1R.178‘’, the latter by the came Tables is 
13.8/2/; their difference is 4.3o6, of 4-.’^ 
years purchase ; which, therefoye, is the fine 
flue fot* Mrch a renewal, reckoning interest at 
4 per cent. 

N,B. If the values of such renejvals are 
wanted at any rate's of interest higher or 
lower than those for which the values of 
.single and joint lives are given in the Ta- 
bles in the 2d volume, they must be deduced 
from the Values in those Tables by the Rule* 
given in the ne.vt Chapter. 

It would be an endless labour to compute 
tables shewing tlie value of such renewals irt 
all cases; and these directions render it an 
unnecessary labour. 

^ See pagfe 2. 

By I’teb. X. in Simp'iofi’s Select Exercises, or by the 
Rule at tlie en<l of Table XXVl. Vol. II. 

' Sec the n<it« irt page 4.'5 of tliis volume. 
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Sometimes a right may be« purchased to 
put in, on the first vacancy among the lives 
by •wdiich an estate is held, such a new dife 
as the purchaser shall chuse. — In order 
to find the present value of such a righty it 
is necessary to assume some given value for 
the life to be nominated, and this assumed 
value multiplied by the difierence between 
the value of the existing life, if there is but 
one (or the value of the joint continuance 
of the existing lives, if theic are two or 
more) arid the perpetuity ; and the product, 
divided by the perpetuity, will give the an- 
swer. , 

EXAMPLE. 

Let there, be but one existing life, and 
let it be a male life, its age 50, and conse- 
quently its value (by Table XIX.) 10.269, 

reckoning interest at 5 per cent. Let the 

life to succeed it be reckoned a life of the 
greatest possible value, that is, a life aged 8, 
and consequently worth (by the same Table) 
15.226 year’s purchase at 6 percent. — ^I’he 
difference between 20 (the perpetuity) and 
10.269 multiplied by 15.226 is 148.164; 
which product, divided by 20, gives 7*408, 
the answer. 

If there are two existing lives, both 50, the 
value of their joint continuance will be (by 
Table XX») 7.522; the difference between 
which value and* the perpetuity is 12.478, 
which multiplied by 15.226, and the pro- 
duct divided by the perpetuity, give^ 9.5 the 

answer 
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answer in this ’case, or the number of years. 
;>urchasc wiiich'ought to he paid for a right 
of renewing a lease now held by two lives 
both aged 50, by' putting in the best life in 
tlieTooin of the first of the two lives that 
shall happen to drop. 

The rule for finding the value is the same, 
if the right to be sold is the right of pre- 
sentation to a church-living at the death of 
the present incumbent. 

Tlie estate meant in these rules is the nett 
surplus rent after deducting all taxes’and re- 
pairs. 


C H .V P. 
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CHAPTER IV. 


On Mr. De Moivre’s Rules for calcalating 
the Values of Joint Lives ; ivith a Post- 
script, containing a Specimen of the most 
expeditious Method of ealculating the Va- 
< lues of Single and Joint Lives^ according 
to any Table of Observations. 

The calculation of the values of single 
and joint liyes, from given Tables of Ob- 
servation, being tedious and troublesome; 
Mr. De Moivre has had recourse to two hy- 
potheses, which ^ve easj rules for this pur- 
pose; and whiclr, he tliought, corresponded 
with sufficient exactness to Observation. — 
The first of these hypotheses is, that the pro- 
babilities of life decrease, as we advance from 
childhood to old age, in an arithmetical pro- 
gression-, or in such a manner, that the differ- 
ence is always the same, between the num- 
ber of persons living at the beginning of any 
one year, and the number living at the be- 
ginning of the next following year. — Tlie 
other hypothesis is, that the probabilities of 
life decrease in T geometrical progression; or 
in such manner, that the proportion is al- 
ways 
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ways the sam^, between the number of per^ 
sons living at tfie beginning of any one year, 
and the number living at the beginning of 
the next following year. — All the Tables 
of "Dhservation shew, that the real law, ac- 
cording to which human life wastes, comes 
much nearer to the former hypothesis, than 
the latter.— In Tables V. VIII. and XVII. in 
the next volume, it is so near the former hypo- 
thesis, that the difference between them in the 
middle stages of^ life is scarcely worth re- 
garding. According to this hypothesis, thjeite- 
fore (accommodated to the Breslaw Table, in 
the manner mentioned in the note, page 2.) 
Mr. De Moivre calculated the values of single 
lives ; and the rules founded upon it for this 
purpose are so easy, that an operatiofi which 
would otherwise take up much time, may 
be performed almost immediately. . 

By proceeding on *the same principles, the 
values of joint lives might ha^ e been calcu- 
lated ; but the rules for this purpose dei^ived 
from these principles, are tar from being, 
equally easy in practice. Here, therefore/ 
Mr. De Moivre quitted his first hypothesis ; 
and finding, fnat the second hypothesis af- 
forded, in the case of joint lives, rules that 
werfe as easy as the rules 'given by the otheir 
hypothesis were in the case of single live*, 
he chose to adopt this hypothesis* believing 
at the same time, that the values of joint Ih^es, 
obtained by rules derived from it, would 
not deviate much from the truth. But in 

this 



i''£)6 • Of the Method of calculating 

this he was greatly mistakeli. The vahies 
of hvo joint lives obtained b;;^ these rules are 
so Ivrong, that in finding the present value, 
in a. single payment, of one life after another, 
they generally give results, which are n^ar a 
quarter of the true value too great; and 
about two-ffths too great, when the value is 
sought in annual payments during the joint 
lives. These are errors ^o considerable, that 
I think it of particulai importance that the 
public should be infoisred of them, in order 
tb prevent the inconveniencies and perplexi- 
ties they may occasion. 

Mr. Simpson (in the Appendix to his Tn’a- 
tise on the Doctrine of Annuities and Rever- 
sions') has observed, that ISIr. De Moirn's 
rules for finding the values of joint li\'(;s are 
wrong. But 1 don't knoAV, that it has beei! 
ev'er attended to, that they'are so wrong as 1 
have found them. Mr. Simpson's remarks 
point out chiefly the errors in these rules, 
wh^n the values of three or more joint li^■<■s 
are calculated by them ; but, till I was 
‘forced to a particular examination of this 
subject by some difficulties into whicli 1 
found myself brought by ffilloAving Mr. De 
Moivre too implicitly, I did not at all sus- 
pect, that any suth errors as 1 have men- 
tioned could arise from these rules, when 
the valued of only /^/’o joint lives are calcu- 
lated by them. Mr. De Moivre, in con- 
sequence of other remarks contained in Mr. 
Simpsons Appendix, altered, in the 4th e<li- 

tioii 
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tion of his Tteatise, some of his rule^. It 
is surprizing he did not see reason at the 
same time to alter these. 

That there may be no doubt about the 
tfTTth of these observations, I will just men- 
tion a few examples of the difference be- 
tween the values of a given reversionary an- 
nuity, according to the rules to which I 
have objected, and the values, according to 
the exact method of deducing them from 
Mr. De Moivre’s first hypothesis. 

Let the proposed annuity be £zo to 'be 
enjoyed for what shall happen to remain of 
the life of a person now 40 years of age, 
after the life of another person of the same 
age. The value of the joint Jives, (interest 
being at 4 percent.) is, by the 2 d hypothesis, 
or Problem 2d of Mr. De Moivre's Treatise 
on Life-Annuities, 8.964; which subtracted 
from 13.19O, (the 'value, by the first hy- 
pothesis, of a single life at 40 ) gives 4.23 ; 
which remainder, multiplied by 30 , , gives, 
^126.9, or the value of the reversion in 
a single present payment. And 126.9, di- 
vided by the foregoing value of the joint 
lives, is or, the value of the re- 

version in annual payments, during the joint 
lives. — But the true valiles are ^£loi.l in a 
single payment, by Quest. L Chap. 1 . and 
^ 10 . 3 , in annual payments, b}' Quest, IV. 
— ^The former values, therefore, are a quarter 
of the true value too great in the single pay- 
ment; 
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meut; and near tcio great in the 

mmal payments. 

Tlie true value of the same annuity for a 
life at after another life of the same age, 
is, (reckoning interest as before, nt-lperctni.) 

in a single payment; and 3, 6 in 
annual' payments. — But these values, accord- 
ing to the Problem just quoted, are and 
^'2i, one of which is near a tliifd, and the 
other above half file true value too great 

In unequal Mves these errors may be no less 
ccfnsiderabie, — I'hus; if the value of the 
proposed annuity he required for a life at 70 , 
after a life at £0 years a^e; it will, by 
the same Problem, be ^^26,5, in a pay- 

ment; and^'^.i, in annual payments during 
the joint lives. But the true values are £ i 7 
and 

Whete 3 or more lives arc concerned the 
en'ors will be still greater. 

The true vaiues of the Joint lives, men- 
tioned in these Examples , have been calcu- 
kited by a rule in page i(5, of IVtr. Simpsons 
‘Trt^tise on the Doctrine aH Anmities and Ue- 
verAonSy and explained in Note (L) at the 
end of this volurad. — To save, “‘however, a 
great deal of trouble hereafter, I have thought 
proper to calculatb Table VII, in the next 
Volume, w'hich gives the exact values accord- 
ing to Mrt De Moivres first hypothesis, of 
two joint lives, for every five ye&vs of Imraan 
life, from iO to fO- 


This 
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This lujpofh&sis, I have observed, does not 
Jider much frohi the Tables of Observation 
"or Breslau', Norihampton, and Norwich. ‘Bc- 
:ween (he aj:;es of 30 and 40, it gives the va- 
si)/ gt'e lives almost the same with the 
B/'es7a/'6’ Table, Under 3o, it gives them some- 
wdiat less; and above lo, somewhat e'/w/er. 
But it ought to be remenibered, that where- 
ever it does this, it gives, at the same ages, 
the values of the Joiut lives also too little or 
Loo great ; and that, consequently, ,the re- 
sults from it, in calculating the values of lie- 
versions, and of tlie longest of given lives, 
come so much nearer to exac)?uess. 

The rules to which I have objef;ted.are the 
only ones given by Mr. De Moivre, in all the 
editions of his Treatise on Life-Annuities. 
But it seems, thie great mathematician be- 
came at last sensible, that they were too in- 
correct; and therefore, at the end of the last 
edition of his Treatise on the Doctrine, of 
Chances, page 320, (a work which gets into 
comparatively few hands) he has given other 
rules which come nearer the truth. But 
even these rules produce errors so great in 
many cases, (particularly when combined 
with the errors of the hyptfthesis) that it will 
be best never to use them. 


TOl. T. 
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POSTSCRIPT 
FOR THE FOURTH EDITIOX. 

Since the former editions of this woTic I 

hfive found reason to be dissatisfied with 
bin Be Mokrcff frst as well as his second 
hypothesis. There is no sftuation in which, 
in the first and last periods of life, it cor- 
responds to fact ; and in, some situations, 
particularly great towns and country parishes, 
it'does not correspond sufficiently to fact in 
any periods of hfe. An inspection of the 
Tables of OhsfTvation in the next volume 
will prove this. However useful, there- 
fore, this hypothesis may be in many cases, 
it would be best not to be under any ne- 
cessity of having recourse to it; and for 
this reaeon, and also to render this work as 
complete as I am capable of making it, I 
have, while this edition has been in the 
press, and with the help of some friends, 
calculated the tables in the next volume of 
The values of single and joint * lives from 
the Northawpion register of mortality. This 
register has been chosen for this purpose, be- 
cause it gives the mean values of lives be- 
tween the highest and lowest, and is on this 

* The talilc of the ret'crsionary annuity, tneritioned 
in p. 208, is by these Tables J4.8.S in annual payments, 
instead of 13.5, as there given from the hypothesis. 

Account, 
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I 

account, and xilso in conseqtience of the 
corrections I have made in it, better fitted 

for general use than anj other. 1 have, 

er, retained the Tables of these values 
according to Mr. De Moivres Hypothesis, 
published in the former editions of this work; 
because all the «xamples in the preceding 
part of this work have been taken from them, 
and there are some cases in which they may 
still prove of use. 

The computation of the values of joint 
lives correctly from a givei\ table of Ob- 
servations, is a business so tedious and tire- 
.some, that it has scarcely been ever exe- 
cuted, except by Mr. Simpson from the Lon- 
don Observations ; and as these give the va- 
lues of liA'es among a body'of people taken 
iji the gross in one of the worst of all si- 
tuations, they are b}' no means lit for com- 
mon use. 1 have therefore, employed a 

good deal of aitention to find out the most 
easy ai]d expeditious method of making these 
calculations ; and I shall here give the fol- 
lowing Specimen of a method (deduced from 
that described by Mr. Morgan in his Treatise 
on Life-Annuities and Assurances, chap. 2d, 
sect. 2d, p. 56 ) which, at the same time 
that it renders mistakes impossible,^ will ex- 
pedite this work as much astlie nature of it 
will allow, and render the computation of 
the values* of any number of joint lives not 
mon^ difficult or tedious than the computa- 

r 2 tion 
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tion of the values of an «'uual number of 
shtgle lives. 

Let the Table of Observations be that for 
Notdhanipf on, or fable I 7 th, in the next vo- 
lume; and let the rate of interest he'^fer 
cent. 

Write down on a paper to lie always kept 
in sight the Logaritbnis of all the numbers 
in the column of the living without the In- 
dices. 


EXAMPLE FIRST. 


age o~ 

11650 — Log"’* 

. .066325 

1 year sG.'jo — 

.937016 

&c. 

&c. 

&c. 

age 8 1 ; — 

406 — 

.608526 

82 — 

346 — 

.539076 

83 — 

289 — 

.460897 

8 1 — 

23 - 1 — 

.369215 

&c. 

&C. 

&c. 

age 91 — 

34 — 

.531478 

92 — 

21 — 

.380211 

93 — 

16— 

. 2041 19 

94 — 

9— 

.954242 

95 -*— 

4 — 

.602059 

96— 

1 — 

.000000 


Find Ihe Logarithm of £l, increased by 
its interest for a year, and also the Loga- 
rithm of the value of dS,l, pay;}ble at the 
end of a nymber of years equal to the dif- 

5 fercnce 
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ference betw cjen tlic greatest and least ages 
in tlie Table Vf Observations lessened by 
the ditl'erence of age between the joint Vives 
whose values are to be calculated. 

EXAMPLE SECOND. 

Interest being at 4 per cent. £\, increased 
by its interest for a year is 1.04; and the 
JjOgarithm of 1.04 is .0170.15.'?. 

In the Northampton Table of ObsciTations 
the greatest age is Qti, and the least age 0. 
The diiiercnce, therefore, is <)(); and sup- 
posing the gi^'cn difference "»f age between 
the two joint lives to be lo years, tlie value 
of dLl payable at the end of -4 number of 
years equal to the difference between the 
greatest and least ages in the table lessened 
by the difference ‘of age between thp joint 
lives, 'vV'ill be the value of ^Cl payable at 
the end of 8() years. Table 1st, in the next 
volume, shews this value to be .03428/2 
(reckoning interest at 4 per cent.) the J^o- 
garithm of which number (striking out the 
Index) is .335133. 

N. B. The best way of finding this Lo- 
garithm is by multiplying the Logarithm of 
/£l with its interest for a year by the dif- 
ference between the greatest and least ages in 
the Table lessened by the differentfe of age 
between thejoiqt lives, and* subtracting the 
product from unity. The remainder will 
be the Logarithm sought. Thus, in the 

present 
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/present exapiple .01/0333 myltiplied by 86, 
gives (without the Index) .#16486-^1, wliich 

subtracted from unity leaves .3351 3(1 

Had the given difference of age between 
the two joint lives been 15 years, anji the 
youngest age in the Table of Observations 3, 
and the oldest 94 , the Logarithm . 0170333 , 
instead of being multipli,ed by 8(), must 
have been multiplied by /(i, and the pro- 
duct (wntbout the Index) subtracted from 
unity wmuld have been .7054().9. 

, Havitig made these preparations, the cal- 
culations must begin with the oldest joint 
lives, and proceed upwards according to the 
following specimen. 


5?E‘CIMEU 
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2J‘6 the Method of calculating 


OBSERVATIONS. 

i 

In the addition of the Logarithms in this 
Specimen, the decimal parts onJv are Woe 
retained. 

In subtracting them, it is of no conse- 
quence whether -a Logariflim is greater or 
less than that from ^^■hich it is to be sub- 
tracted. 

In every column, t]\e numbers in the 
lines E, C. I), E, E, (r, H, fve the ca/ue. 
The other numbers give the proof. 

The ///-Si! Logarithms in the lines B and C 
arc always the Logarithms of the numbers 
of the Ining at the oldest ag('s in the Table 
ot Observations, \^'hieh have the given dif- 
ference of age, and the following Loga- 
rithms, are the Logarithmt of the numbers 
living at the next ages, each one year younger 
than the preceding. 

Ulie values of the two joint lives are the 
numbers of the Logarithms in IT ; and the 
• proof of these values consists in the equality 
of the sum of the numbers in L and M in one 
column, to the number in INI in the following 
column. And it should be particularly ob- 
served that this pfoof answers sufficiently if, 
'rn consequence of placing the numbers in L 
and M over one another in a?/?/ order, a sum 
can be made out whose tirst 6 figures are 
equal within 5 or 6 units to the succeeding 
number in M. If the proof does not answer 

within 
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within this iin^it, the calculations have been 
too incorrect h it will be ncc{'5sarv to 
examine the numbers not verilied by the»last 
proof; namely, the numbers of the two 
Logal’ithrns in I and H in the preceding co- 
lumn ; the Logarithms in E and C and D in 
the sidisequcnf column; and the Logarithms 
in A, E, F, G, H*, 1, and K, in the column 
where the proof is found to be deficient. 

E’X AMPLE. 

The addition, in the foregoing specimen, 
of tlie first numbers in 1^ and M to one an- 
other, when the first figur^i'* in M is placed 
under the second in L, makes 315020, which 
is within one unit the same ,^vith 315019, 
the second number in the line IM ; "^and this 
proves the calculations so far to be sulii- 
cientlj correct.— »•. — In like manner;^ the ad- 
dition of the third numbers in ]., and M 
gives the fourth in M within three units. 
But had thi' addition of the numbers in L 
and M given the subsequent number in M 
only wdtliin six units ; that is, had it giveix 
the number 28 7(l l 7 or 287935, an incorrect- 
ness of too much consequence must have in- 
sinuated itself, and it would have been ])ro- 
per to examine the numbers and Logarithms 
just mentioned, in order to detect it. 

^ This supposes that the values of the joint lives are to 
he found to tiiree j)Iaces of deeiriials. The agreement of 
figures within A or 5 units will he sufficient^ if the 
values are required only to two places of decimals. 

In 
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In calculating the last value ; that is, the 
value when the youngest or the lives is the 
youngest in the Table (or a life just born, 
according to most Tables) this proof will 
change into a new proof, verifying ai4 -Jhe 
preceding values. For the Logarithm of 
with its interest for a year (that is, .017033 
when the interest is 4 pc}» cent) subtracted 
from the Logarithm in F, will leave a Lo- 
garithm, the number of which will be the 
sum of the numbers in L and M in the pre- 
ceding Oolumn. 

This Specimen will be accommodated to 
the calculation pf the values of single lives ", 
by striking out the Logarithms in C, and 
making those in D the same with those in 
]> ; and 'also making the first Logarithm in 
A, from which all that follow are deduced, 
the Logarithm of '£ i payable at the end of 
a number of years, c<|ual to tlie oldest age in 
the Table when it begins at birtli, or to the 
did’erence between the oldest and ypungest 
wheh it begins at any age after birth. 

, This Specimen will be accommodated to 
the calculation of the values of any three 
joint lives, if to the Logarithms in B and C 
are added (in order to obtain L) the Loga- 


“ In this case, and also in calculating the values of equal 
joint lives, the first Logarithm in F (when the number living 
at the oldest %ge in tlje Table is 1) will be nothing; but 
notwithstanding this, the first Logarithm in G must be sub- 
tracted from it just as if it was unity, in order to obtain the 
first Logarithm in H. 

o 


rithms 
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iithms of the numbers living at any (/tlicr 
ages, the uitfeiVmce l)etwecn which and the 
ages in ]> and (’ is given; and if, likewise, 
(lie series of JiOgarithins in A is deduced 
fi‘<'un,,thc Logarithm of the value of sLlf 
paj-alde at the end of a number of years 
t'qual (h' tlu' ages begin at o) to tlie oldest 
in the Laljle; orjif tlicy do not begin at o) 
to the ditfercnce of age between the oldest 
and youngest in the Table; lessened (in both 
eases) by the ditferences of age betw^een the 
oldest and youngest of the three joMit livfs 
whose values are sought. Thus. Sup- 

posing the given differences between the 
ages of the joint lives whose values are to 
be calculated to be 5 and li> years, and the 
interest 4 per cent, and the '^JdilTle of Obser- 
vations to terminate (as the Norl]mn)pton''Vi\~ 
ble does) at q6 years of age, and to begin at 
O. The series of Logarithms to bd added 
to those in B and C in order to obtain D, 
will be the Logarithms of the living at Ql 
in the first column, at 90 in the second, at 
89 in the third, &e. And the Logarithms 
in A will be the same wnth those in the 
Specimen. But had the differences of age 
been 10 and 15 years, the liOgarithms to 
be added to those in B apd C w ould have 
been the Logarithms of the living at 81, 80, 
79, &c. and the first Logarithm in A would 
have been the product of,8i into .01/033 
subtracted from unity or .t>20302, and the 
folio W'ing Logarithms in A would have been 

.01/033 



%20 Of the Method of calculating 

.01/033 added continually /4;o this Loga- 
rithm. 

It is lienee evident that in this method 
computations of the values of any given two 
Or three or four \o\nt lives are nearly aS^ea^y 
as computations of the values of .sh/y/e lives; 
and may, after some practice, be pcaiormed 
almost as expeditiously as-tlie numbers can 
he vs ritten. 

An error in a hook of Logarithms may, if 
not suspccti'd, jirodiK'e intmite perplexity; 
and theref ire, \\ hen, alhu’ repeating any cal- 
culation, the sourci; ot' an error cannot he 
disco\ered, it vdll lie right to examine the 
Tables Irom whence the Logarithms liave 
been tak-m. ^ In general, tlie order in which 
the nun!!ie'‘.s tollow^ one another will imme- 
diati'ly (ii>('ovcr an error of the pnss.s ; lint if 
luyf, a chtfejxmt book of I^ogarithrns should 
he consulted; and if possible, Mr. Gardi- 
xick’s, winch is so correct as to be almost 
invaluabh'. 

!t may be projx'r to observe once mor<‘, 
.that it is very c'asv to take from Siierw ln’s 
or G V inn?: infs dables the numbers of Lo- 
garithms, and the JvOgarithms of numbers 
to xi.r figures; and that if tliis is done, the 
resulting values wd'H be always accurate to at 
least the th'u\! place of decimals. Jlut, if 
such a degrei; of accuracy is thought need- 
less, it will be sullicient to take them to fvc 
figure^. 


The 
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I'hc Thcorfyns on which tlie method ol* 
calculatjons licre explained (exclusi\e of the 
proof) ^ire grounded, w'ill be given in aiote 
N at the end of this volume. But a more 
distitfct investigation of these d'lieorcms. 
and also an explanation of (he principles on 
which the proof is founded, has been given 
by Mr. JSIorgan in his'JVealise on Annuities 
and Assurances. Chap. 2d. Sect. 2d. 

The rules for hjiding, from (he values of 
two or three joint lives, the values of the 
longest of any heo or three H\'es; and also* a 
very easy rule for obtaining r.earhj the value 
of any three joint Ih cs from (he values of 
tivo joint lives, will be given in the next 
volume at the end of the d’a^jlc, shewing 
the v'alues of two joint li\ es aecordiiig to the 
North aw plan Observations. 


Account of a method of deducing, from the 
c’orrect values (according to ani/ ohs^ren- 
tiolisj of any single or joint lives at one 
rate of interest, the same ridues at other 
rates of interest. 


PRELIMINARY PROBLE.MS. 

Problem 1 . The expectation <given of a 
single life by any table of observations, to 
find its value, .supposing the decrements ol 
life equal, at any given rate of interest. 

S<>LL'T10^' 
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Solution. Finding in Tab^c II. the valu'? 
of an annuity certain for a number of years 
equal to twice the expectation. ]\rultipl_y 
this value by the Prrpltuitv inci:eased 
by unity, and divide tl'C product by twice 
the expectation. The quotient subtracted 
from the perpetuity will jbe the value re- 
quired. 

EX AM PI E. 

^The cxpcciafion of a life aged ten, by 
the Nor'fhaivjfton. observations (See Table 
XVIIT.) is 39.78. Twice this ('xpectation 
is The value of an annuity ccitain 

for 79.56 years is, by Table 11. (reckoning 
interest at -l 'per cenl.) 23.89-1. I'he product 
of 23.894 into 26 (the perpetuity incTcased 
by unity) is 621.2-14, which, divided by 
^9-^6, gives 7. 808. And this quotient 
subtracted from 25 (the perpetuity) gives 
17.192 years purchase, the value of a life 
aged ten, deduced from the expectation of 
life at that age, according to the No?ih- 
amptoii observations. 

'I’his is the rule by w hicli iMr. Lc Moivre 
has calculated the table commonly used of 
the values of live.^^ according to his hypo- 
thesis; and from this Table (the sixth dable 
in the next volume) the value required in 
this problem may be deduced more com- 
pendiously in the following manner, pro- 
vided the expectation docs not exccevl 38. — 
“ Take the diderencc bct\^■ccn twice the 

“ expectation 
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“ expectation a^d 86 ; and the value in the 
“ Table corresponding to that ditFerence, if 
not Icsi than 1 0, will be the value sought.’* 
Thus; twice the expectation of a life aged 30 
(that ig, its complement) is, by Table XV III. 
.'■»6.54, The difference between it and 8(), 
is 29.46. And since the value correspond- 
ing to age 29 in Mr. De Mowre's valuation 
of lives (or in Table VI. in the next volume) 
is (reckoning interest at 4 jfter 14.8] 6; 

and the value corre.sponding to age 3o is 
1 4.614 ; it is obvious, that the value cor- 
responding to age 29.46 must be the greatest 
of these two values lessened by of the 
difference between it and the least. This 
difference is 202; and vVo- ot\it (o.r .202 
multiplied by .46) is .093, which subtracted 
from 14.816, gives 14.723 the value sought 
of a life whose » expectation is 28.2/ (or 
whose complement is r>6.54) on the sup- 
position of an equal decrement of life. 

TROBLEM II. 

Having the expectations given of any two 
lives by any table of observations, to deduce 
from thence the value of the joint lives at 
any rate of interest suppot^ing an equal de- 
crement of life. 

Solution. Find the difference Vbetween 
twice the expectation of the youngest life, 
and twice the expectation of the oldest life 
increased Tby unity and twice the perpetuity. 

Multiply 
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Multiply this ditFerence by the value of ;tn 
annuity certain tor a time e<|vral to hj^'icc the 
expectation of the oldest lite; and ly twice 
the same expectation divide the prod!act, re- 
serving’ the quotient. 

From twice the perpetuity subtract the 
reserved quotient, and multiply the remain- 
der by the perpetuity increased by unity’*. 
This last product divided by twice the ex- 
pectation ot' tlie youngest life, and then sub- 
tracted from the perpetuity, will be the re- 
quired value. 


tlXAMPLE. 

Let the joint lives proposed be a life aged 
10, and amAlicr aged 15, and let the table 
of observations be the ISorthampton Table, 
and the rate of interest 4 i)cr cent. Tv ice 
the expectations of the two lives are 79.56 
and 73 . 02 . (See Table XVm.) 

'Fwlcc the cxj)e'‘tatio,n of tiic oldest life, 
increased by unity and tvA’ice the perpetuity, 
,is 124.02, which lessened by 79 56 (twice 
the expectation 01 ' the youngest life) leaves 

44.46 for the reserved I’cmairuler. This 

remainder mu!tipli<'d by 23.574 (the value 


^ When twice tlic expectation of tlic yoiin/^'cst life is 
greater tlian^ twice the expectation of tlie oltlcM life in- 
creased by unity and t)vice the perpetuity, tlie reserved quo- 
tient, instead ofl)ein[>; suhtraitcd iroin twice the ])erpctuity, 
must he adtlcd to it, and the sum^ not tlic dijjcicruey mul- 
tiplied by tile perpetuity inerea5cd by unity. 


of 
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of an annuity ^certain for 73.02 years) and- 
the product divided by 73.02 (twice the ex- 
pectaticjn of tiic oldest life) gives 14,353 the 
<|uoti^t to be reserved; which subtracted 
from 'aouble the perpetuity, and the remain- 
der (or 35.0‘48) multiplied by the perpetuity 
increased by unity (or by 20) gives 020 85, 
which divided by 70.50 (twice the expec- 
tation of the youngest life) and the quotient 
subtracted from the perpetuity, we have 
13.3.50 for the required value. 

This calculation may be made more easily 
by logarithms in the following manner. 


This value, when the number of years is a whole 
number with a fraction added {as will bi commonly the 
case) may be best computed in the following manner. 

Suppose the number of years to be 83.28. 

The value of an annuity certam for 83 years is (by 
Table II. Vol. II.) 24/)35. The same value for, 84 yean 
is 2 ^ 1 . 072 , The difterence between these two value.s 
is . 037 ; which difference multiplied by .28 (the fractioi'.J 
part of the number of years) and the product (.010. ’4 
added to the least of the two values, will give 24t04^ the 
value for 83 28 years. 


vot,. i; Q, 


I’wicr , 
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Twice the expecta-? 
tion of the eldest is) ^ 

ADDt>twice the per-p 
petuity increased^ 5 1 .00 

by unity ~ - J 

Sum - - 124.02 

Subtract twicer 
the expectation of> 70.56 

the youngest - ) 

Remainder - 44.46 

Log. of 44.46 is 1.647,9695 
Log. of 23.574 is 1.372,4333 

Sum - 3.020,4028 

Subtract - 1.863,4418 Log. of 73.02 


Remainder 


Twice the perpe-*) 
tuity is j 


1.156,9610^^ 

3 to 


the number of 
which IB 14'.352 
or the remainder 
to be reserved* 


Subtract 14.352 


Remains - • 35.648 Logar. of which is 1.552,0352 
Add Log. of the perpetuity increased by unity 1.414,9733 

Sum - - 2.967,0085 

Subtract Log. of twice the expectation of the 7 j 

youngest j ' ’ 

llemaindcr - - 1.066,3137 


The number of this last remainder is 
11.650, which subtracted from 25 (the per- 
petuity) leaves f3.350, the value sought. — 
See the algebraical canon in Note (L) at the 
end, of this volume. 


GENERAL 
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GENERAL RULE. 

Call. the cori'ect value (supposed to be 
.«om]^ed for any rate of interest) the fiust 
value. 

Call the value deduced (by the preceding 
problems) from the expectations ‘Jit the same 
rate of interest, the second value. 

Call the value deduced from the expecta- 
tions for any other rate of interest the uiiird 
value. 

Tlieii, the didercnce between i\\e first and 
second values added /o'or suhj^tracted /row the 
//nor/ value, just as \.\\e first is greater or less 
than the second, ^^■ill be the value at the rate 
of interest for which the tiiikd value has 
been deduced from the expectations. 

The jollou'i/ig examples /rill vialic this p'er-^ 
Jectly plain. 

EXAMPLE I. 

In the 4 8th and 49th Tables, Vol. II. the 
correct values are given of two joint lives 
among mankind at large, without distin- 
guishing between males and females, accord- 
ing to the Sweden obseryations, reckoning 
interest at 4 per cent. 

Let it be required to find from these 
values the values at 3 per CQnf.; add let th?^ 
ages of the joint lives be supposed 10 and 
io> 

Q 2 


The 
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The correct value by T^ble XLVIII. 
^reckoning interest at 4 per cent.) is/, 6.141. . 
The "expectation of a life aged 10- is (by 
Table XLIV.) 45.07. The value deduced 
from this expectation at 4 per cent, by 
ProK II- is 14.539. The value deduced 
by the same problem from the same ex- 
pectation at 3 per cent. Is 16.808. The 
difference between theirs;' and second values, 
IS 1.602, which, added to the third value 
(the fins,*^ being greater than the second) 
makes 18.410 the value required. 

EXAMPE 11. 

Let the values be required of two joint 
lives aged 50 and Oo, at an interest of 3 
per cent, from the correct value given at an 
interc.stof 4 per re.ut. according to the North- 
ampton- ohserviiilons,. ' 

Fh'sf or correct value at 4 per certt. by 
Table XXI 1. is 6.989. The expectation 
of AO is 17.99; of 60, is 13.2), by da- 
ble XVI II. The second value, or the 
‘value deduced from thc.se expectations at 
4 per cent, is, by Prob. II. 7.1 82. The 
third value, or the value deduced from the 
same expectations at 3 per cent, is 7-704. — 
The difference betweeri the first and second 
is .193, which (since the second is greater 
thah the j'irst) inust be subtracted from the 
third, and the remainder (or 7-511) will be 
the value required. — The exact vajue at 3 
per cent, is, by Table XXII. 7 -460. 


If 
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If the val u*.' is required at 5 per cent, the 
third v.flue will be b.732; and the dilierence 
subtracted from 6 . 732 , will leave 6.53^ the 
aialue^^ 5 per cent. 

The exact value at this mte of interest, is 
(by d'a])le XXIi.) 6 . 568 . 

E>J AMPLE 111. 

Let the value be required of a sinj.de male 
life aged ] o, at 3 per cent, interest:, from the 
correct value at 4 per cent. accordii>g to the 
Sweden observations. 

First, or correct value at' 4 per cent, (by 
Table XfjVll.) is 18 . 674 . The e.vpectation 
of a male life aged 10, is (by Table. XLIV.) 

43.94. 

The seco7id value (or the value deduced 
from this expectation by Prob. I.) is 1*7.838. 

The thit'd value (or the value deduced 
from the same expectation at 3 per cent.) is 

21 . 277 . 

The difFcrence between the first and second 
is . 836 ’ ; which (since the first is greater than 
the second) must be added to the third; and 
the .9«OT, (that is, 22.113) will be the value 
required. 

The third, value at 5 per cent, is 1.5.286; 
and the difference added to 15.286 rAa^s 
16.122 the value of a male,life a^d lOa^, 
per cent, according to the Sweden observa- 
tions. — ^The exact value at 5 per cent, is (bv 
Table XLVII.) 16 . 01 4 . 

Again 
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Again. The difference between 16.014 
(the correct value at 5 percent) and/i 5.286 
(the Value at the same interest deduc«^cl from 
the expectation) is . 728 ; which, (be- 

cause the first value is greater than the se- 
cond) to 13.335, (the value deduced at 6 
per cent, from the expectation) gives l'4.o63, 
the value of the same life, reclioning interest 
at 6 per cent. 

These deductions, in the case of single 
lives particularlj, are so easy, and give the 
true values so nearly, that it will be scarcely 
ever necessary to cal'^-datc the exact values 
(according to any given observations) for 
more than one rate of interest. 

If, forjnstance, the correct values are com- 
puted at 4 per cent, according to any obser- 
vations, the values at 3, 3’ , 4‘, .5, 6 , 7, or 
8 per cent, may be deduced from them by 
the preceding rules, as occasion may require, 
without much labour or any danger of con- 
siderable errors. — The following comparisons 
will shew in some measure how far the: e 
'deductions may be depended on. 


Values 
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Value Single Male Lives by the Sweden 
Table of Observations. 


1 

Ages. 

Values at 5 pei ct in. de- 
duced from the coneef 
valu« by Table XLVII. 
It 4 per cent. 

1 

Correct taIucji by Table 
XLVll. at 5 jjcr cent. 

5 

i 5 . 87 ,q 

i 5.;86 

10 

16.122 

16.014 

15 

I 5 .ro; 

1.5.624 

30 

13.909 

13.889 

6 o 


7.963 


5.4 1 ^^ 

5.389 


Values of two joint Lives by the Nortii-^ 
AMPTON I'able of ObseiTations. 


Ages. 

Values at 5 pet 
(/fit. deduJbd 
from the cor- 
rect values at 4 
percent, by Ta- 
ble XX. Xr. 

• 

Correct \ allies 
at 5 pi r (tuf, 
by Tables 

XVIU. XIX. 

Xc. 

Values at 3pn 
lent, deduced 
from the cor- 
rect values at 4 
percent, bv Ta- 
ble XX. Xc. 

Correct va- 
lues at ’i pel 
' ent. by Ta- 
bles x\. 
XXL Xc. 

5- 5 

11.989 

1 1 .984 

15.618 

15 .* 63 S 

1 5-1 5 

1 1.986 

1 1 .960 

15.184 

15.229 

25-25 

10.775 

10,761 

13.389 

13.383 

40-40 

9.006 ; 

9-Oi6 

10.756 

10.764 

60-60 

5.842 

5.888 

6.692 

6.606 

15-40 

1 0.2 1 4 

io.2or. 

12.368 

12.459 

30-60 

GO 

Cl 

7.292 

8.396 

^.378 

50-60 

6.555 

6.568 

7 . 44 I 
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Values of Single Lives by the Northamp- 
ton Table of Observations. 



iValue^ at iyprri Valnm- at per 



Iccnf. dednecd; Correct va- eewL dtthn ed|CorrocK va- 


f/om tht* cor- 

lutes at .5 ;?(rfroni the cor- 

lues at 3 per 

Ages, 

rert valiu-. at 

nut, by Table rect va!uc> at 

cent, by 3'abl ‘ 


4 pci cent, 

XIX. '5 per cent. In 

XIX. 


Table XIX. 

I'J'Hhle XI A. 


5 

14.S2.5 

14.82/ i 20.435 

20.473 

to 

15.162 

15.13()i 20.652 

20.663 

68 

6.S46 

6.536 i ."..353 

7.367 


Vo 1 'M's .(t 4 jt; / 

1 Valutn at 



tent, dcsiio't'd Clorrce,' \a~\tuf. deduccr! 



from Iht* ('or- 

luf'& at 4 r(.m (he cor- 

jC’orrpct values 

* " ^ 1 

i<“et values at 

<(nt, l)y I'll ble, J erf values at 

|at 5 pc! cent. 


h p, r e^ n(. by 

XIX. ‘ ‘1 per c<nt. b\ 



i'aSle MX. 

' iTableXIX. 


5 j 

J 7.-1 S[) 

17 . 248 ! ia.850 

14.827 

10 ! 

17.500 

17.523 ! 15.173 

15.139 

fin 

6.920 

0.()3u 1 6.560 

6.536 


It may be observed in thc'se examples, 
that the deduced values are sometimes almost 
the same with the correct values; that sieve- 
-rmVy'they do not ditler more than a 20th or 
;ioth of a year’s purchase; that in joint 
lives they difler less than in single lives; 
and that they come etjually near to one an- 
other lehatever the rates of interest are. 

The. following observation will shew the 
reasort of the cireumstanee last mentioned. 

'P'f valine deduced from the expectation 
^siincides with the correct value when the 
rate of interest is little or nothing; and, 
consequently, the ditierence between the two 

a values 
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values becomes then little or nothing ; and 
to this \{ is continually tending as the in- 
terest is |iininishcd. On the contrary ; jthc 
S{/ereas^t value occasionc’d by the decrease 
f)f interest tends to make the diflerence 
greater. 'Inhere is, therefore, in tliis case, 
the counter-action of two causes wliicli al- 
ways k< ep the difTerence nearly the same in 
all rates of interest. 


The preceding rules seem to leave nothing 
wanting on this subject^ except talbles of 
(he values of two joint lives at any one rate 
of interest, when the livcs’mre either both 
male or both female lives. But the fol- 
lowing rule for finding thesfg,valucs from 
the values in the Sweden Tables, will 
render the labour of composing such tables 
almost needless. 


Rule for computing from the values of 
two joir.t lives in Tables XLVlll. and 
XLIX. the values of two joint lives 
both male or both female. 


“ Find in that column of Table XLV. 
“ which shews the expectations of lives in 
general, two ages whose expectations 
“ come nearest to the expectations ol^the 
“ two male or the two female ^ves p(i*a,f 
“ posed. 

“ From these expectations deduce, by 
the rule in p. 223, the value of two joint 

li ves 
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lives at those ages ; and take the difference 
between this value and the correct value at 
those ages in Tables XLVqil. ami XLIX. 
“ Deduce also, by the rule in pa^e 22?^' 
the value of the joint lives proposed, 
from the expectations in Table XLV. of 
male and female lives. The difference 
“ yust found added to this' last value, if the 
value before deduced from the expecta- 
tions of lives in general is less than th<* 
correct value, or subtracted from it if 
greater, will be nearly the correct value of 
the two joint liye55 proposed.” 


EXAMPLE. 

Let the two proposed lives be both fe- 
male lives, one aged 20 and the other aged 
50. 

The expectation of a ft inale life aged 2o 
is, by Table XLIV. The expecta- 

tion nearest to it, in Tahit' XhV. shewing 
the expectations of lives in gineral, is ‘MJAJ , 

corresponding to a life aged 18. In like 

manner; the expectation in the same Table 
nearest to the expectation of a female lite 
aged 50, is I. 9 . 09 , corresponding to age 
4g.—l — The value* (deduced from these ex- 
pec^tions) of two joint lives aged 18 and 
is, by» the rule in p. 223, 10.245. The 
correct value, ta*ken from Table XLIX. is 
10.851, and the difference is . 606 ', which 
difference added (since the former value is 

less 
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less tlian the latter) to 10.281 (the value of 
two Joint lemale lives aged 50 and 2o, de- 
duced frcUn the expectations bj the riilt; in 
p-.223'»' makes 10.887, the correct value 
nearly of the Joint /iwa/e lives. 

In order to find how near tlie values tlius 
found conic to the exact values, let the va- 
lue of a single fernhle life aged 20, (reckoning 
interest at 4 per cent.) be computed in the 
same manner from, the correct vahies given 
in Table XLVll. of the values of fives in 
genera], ' 

The expectation in^Tifile XfvY. nearest 
to the expectation in Table^LlV. of a _/e- 
wa/e life aged 20, is 39.17, which, in Ta- 
ble XLV. (shewing the expectation gf lives 
in general) is the expectation of a life aged 
1 8. The value of a file aged 1 8, de- 

duced from this expectation by the rule in 
p. 223, is 17.138. The correct value in 
that column of Table XL\ JI. which shews 
the values of lives in general, is 17.897. 
The former value is the least, and the dif- 
ference is .759. The value deduced 

by the same rule from 39.15 (the expecta- 
tion of a female life aged 20) is 1 7-083, ai4l 
the difference just found added to this value, 
makes it 1 7.842, which is very nearl_4 the 
same with 17.872, the correct value inC Ta- 
ble XLVII. The value ^deduc«d in TlYc 

same manner of a malcYiic aged 20, is 1 7.363. 
The corjrect value (in Table XLVII.) is 
17.335. 
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Value by this Rule of i 

A fcnale life aged 50, is 12.000 Correct value is 12.019 

aged 60, is 9.018 Correct value is 9.039/ 

Of a maZe life aged 30, is 15.722 Correct valuers 15.7^i 

aged 70, is 5.7(>2 Correct value is 5.670 

In calculating by this rule, when any 
other rate of interest than 4 per cent, is 
used; the values of the joint lives, at that 
rate of interest, (deduced from ihe expecta- 
tions and from the values in I'ablcs XLVIII. 
and XLIX. at 4 per cent, by Prob. II. p, 223) 

must be taken for the correct values. It 

must likewise be. ’X; rio.aibercd, that this Rule 
cannot be used when the youngest of the 
twojoint lives is less than ten years of age. 
In other cakes, the values found by thi.*- 
Rule will be right generally within a 30th 
or 40th of a year’s purchase, and never, I be- 
lieve, Wrong more than a loth or 20th of a 
year’s purchase. 


CHA.PTF,R 
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CHAPTER V, 


Short and easy theorems for finding, in all 
Cases, the differences hetween the Values 
of Annuities phynble Yearly, and of the 
same Annuities payable Half year/)/, i^uar-^ 
terh/, or Momently^ (Anmiunica ted in a 
Letter to Sir John PVin^, Barf. B.R.S. 
and read to the Jloyal Society, h/ovemherg, 
1775 , and published in //?r*PhiIosophlral 
Transactions, Jbl. 06, Bart. 1. 

The values of annuities, as given in 
all the common Tables, suppose them paid 
yearly. Rut it is well known, that gene- 
rally they are paid half-ycarl}’, and some- 
times (juarterly : and that this is a circum-' 
stance which always adds to their value. 
71ie difiererux! hetween the ^ alucs of annui- 
ties, according as they are paid in these dit- 
ferent ways, I ha^e seed nr) where i^tated 
with accuracy; and therefore, I have thought 
that the following attempt to do t];iis may be 
of some use. 

Annuities are of tvsm sorts. They arc 
either payable certainly or conditionally. 

Of 
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Of the former sort are all annuities winch 
are payable at fixed times, without d^epcnding 
on „any contingency. Of the latter sort are 
all annuities on lives. 1 will first gonsiden' 
the first sort of annuities. 

Let r denote the interest of 1 for a year ; 
and n the term or number of years during 
which any annuity is to be paid. Let p de- 
note tlie value of the perpetuity, or the quo- 
tient arising from dividing l by its interest 
for a year. Let y denote the value of an an 
annuity for n yearn, supposing it to be paid 
yearly ; h its value, payable half-yearly ; </ 
its value,'payabL ‘quarterl}'; and ni its value, 
payable momently. 


TUEOREM r. 


7/ =p 


I 

r X 1 -p v" 


1 

5 


THEOREM n. 


= p 





THEOREM. 
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THEOREM III. 


p 


r X 1 +• 


4n 


THEOREM IV. 

IT 

M — p . viliere n denotes th'e 

/N 

number which hath its hyperbolic 

logarithm, and rn x 0.43429148 for its lo- 
garithm in Briggs system. 

EXAMPLE I. 

Let the rate interest be 4 per cent, and 
the term 5 years, and consequently r — 0 . 04 , 
n =5. p = 25 . 

Then, « ■= 4.4518 
/^ = 4.4913 

q — 4.5120 
m ~ 4.5415 


EXAMPLE II. 

Let the rate of interest Ije the {feme, and 
the term for which the annuity is payable 25 
years. 


Then 
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Then^ == 15.6220 
h == 15.7118 
, q = 15.7694 

m = 15.801 


EXAMPLE III. 

Interest being the same, let the term be 
50 years. 

Then, y = 21.4822’ 

' h = 2h,54Ql 
q = 21.582 
VI =^.Tx:&iO 


EXAMPLE IV. 

Interest being' the same;^ let the term be 
100 years. 

Then, y = 24.505 
h — 24.523 
q — 24.532 
m — 24.542 

In the foregoing Theorems it may be ob- 
.served, that the ratio to one another of the 
values of annuities payable yearly, half- 
yearly, quarterly, and momently, is greatest 
when n ^ is least; that it decreases conti- 
nually as n increases, till at last it vanishes 
when n becomes infinite or the annuity is a 

per* 
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pei-petuily. Agreeably to this it appears, in* 
the examples 1 have given, that the values 
in the first example ditFcr more from* one 
another in proportion than the values in the 
seeond example; and that these also ditl'er 
more than the values in the tliird ; and that 
in the last example all the values arc nearly 
the same. * 

These values computed by Mr. De Molvres 
rules in his Treati,se on Life-anni»ties, p. 86 
and 124 , &c. come out greater 'u licn n ex- 
ceeds, and less when w'falls short of 1 5 or 
20 years. But those /.n^s suppose the lialf- 
yearly and quarterly interests of money to be 
less than half or a quarter of the yearly in- 
terest. For instance; the w-kie of an an- 
nuity of £ 1 payable half-yearly and quar- 
terly for 50 years is, accpi’ding to ]Mr. De 
Moivre's rules, ;2l.69t) and 21.772*, or a 
9.9th part and 74th part more than the value 
of the same annuity payable yearly, sup- 
posing money improved at 4 per cent, \\hen , 
the annuity is paid yearly ; and at .^'1 ,98 per 
cent, when it is paid half-yearly; and at* 
,t 6 ^o .985 per cent, when it is paid quarterly : 
That is, supposing money improved at a 
rate of half-yearly or quarterly interest, 
which, instead of being a half or a quarter 
of the yearly interest, is only that half- 
yearly or quarterly payment which, in con- 
sequence of being laid up ’and improved at 
compound interest, will in a year amount to 
the sum that makes the yearly interest. It 
vot. I. II * is 
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}s obvious that this cannot be the proper 
luctliod of comj)nting these values. But 
not t|) insist on this; I will next state the 
different ^a]ucs of the second sort of an- 
nuities ; or of lifc-annidiies, according as 
thej are supposed to be payable yearly, half- 
yearly, quarterly, or mo/nently. 

Let r as before be the interest of fora 
\car; n the complement of a given life;* 
■)j, h, (], and,?;?, the values respectively of an 
annuity certain for n years payable yearly, 
lualf-y early, quarter]*/, or momently; p the 
perpetuity; y the present value of an an- 
nuity on a lifer- complement is n, 

payable yearly ; h the vrdue of the same an- 
Tiuity payabl(^^alf-yearly ; and q and M the 
values of the same annuity payable quarterly 
and momently. 


"" Tlic complement of a life is, in Mr. De Moivrc'% 
hypothesis, the number of years it wants of 86. In all 
other cases, it is double the expectation of a life ; that 
is, it* is double tlie quotient (diminished by j- unity) 
arising from dividing the sum of all the living in a Table 
of Observations from the age (inclusive) of the given 
life to the extremity of life, by the number of the living at 
tliat age. 


Thea 
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Then, y = p 


L±i' 

rn 


y~ij. 


] + 


H = P — 

Q*= P — 
M = P — 


nr 

1 + 

nr 

m 

nr 


X h. 


EXA5^.P|>E I. 

Let the life be supposed of tlie age of 36'. 
The complement of such iwUfe is 50, ac- 
cording to Mr. De Moivre's hypothesis ; and 
also very nearly, according to the Breslaw 
and the Northampton Tables of Observations. 
Therefore, n will be 50. Let the rate of 
interest.be 4 per cent, or r — o.04. p = 25. 
y = 21,482. 21.549. 5= 21.582. rp, ~ 

21.616. See p. 240. 


Therefore, y= 25 —^^—x2 1,482 = 13,829 


1,02 




M=25- 


21,6If> 

'50x0,04 


:14,191 


R,2 


example 
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EXAMPLE II. 

Let the life be supposed of the age of 6 1 , 
The complement of this life is 25 by Mr. 
De Moivre's hypothesis and the Northamp- 
ton Table of Observations. Therefore, in- 
terest supposed at i per cent. 


<3 




H = 25 
Q = 25 




X 


25 X 0,0.4 
K01_ 
‘J5 X 0,0 i 


M = 25 


‘ 2^ X 07^1 


15,712 = 8,973 

1-^769 = 9,072 
= 9,199 


Thc'different values, giv/?n by these theo- 
rems " of life-annuities payable yearly, half- 
yearly, and quarterly, suppose nothing to 
be due to an annyitant for that year, half- 
year, or quarter, in which he shall happen 
' to die. If, on the contrary, he is to be 


, ^ It is of no consequence that these theorems are 

founded on the hypotheiis of an equal decrement of life ; 
for taking equal yearly values, (or values nearly equal) the 
differences between them and half yearly and quarterly 
values are almost exactly the same, whetlier they are de- 
duced from real observations, or from this hypotliesis. 

Even in the hypothesis itself it requires a considerable 
difference in the yearly value, to produne any material 
difference in th^ excess of the half-yearly and quarterly 
values. 

entitled 
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entitled to such part ot the annuity as shall' 
be proportioned to the time which shall 
happen to intervene between his death* and 
the time when the payment immediately 
preceding his death became due ; or in other 
words, if the annuity is an annuity secured 

by land, ^ mustJbe added to the first thco- 

rem in order to obtain the value of such an 
annuity payable yearly. And in JiTce manner, 

~ must be added to th(> second theorem to 
4n 

obtain the value of tliQ sa/rtp annuity pa) able 
half-yearly: and^^ to the third theorem, to 
obtain its value payable quarftily. 

The value, therefore, in the first example, 
of an annuity pftyable yearly on a liie aged 
36 being 13,829; its value, if secured by 
land, or to be enjoyed to the last moment 

‘M 48'^ * 

of life, will be 13,829 + - p — - = 14,043. 

If secured by land and payable half-yearly, 

21 549 

its value will be 14 , 010 -}- 14,1 17 . 

If secured by land and payable quarterly. 

21 582 

its value will be l4,ioi -f = 14,155. 

The like values in the second exatnple are 
9,065, 9,130, and 9,151. 

Life-annuities^ayable monthly or weekly 

may 
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' may be conbidercd as of the same value "with 
annuities payable momently; and it is evi- 
dent’ that (hey must be enjoyed nearly to 
the last moment of life. 

From these rules and examples it may be 
gathered, that the difference between the 
values of annuities on lives payable yearly, 
halMearly, quarterly, and momently, in- 
creases continually with the ages; but, if 
not secun'd by land, this ditfercnce can never 
be so gtvat as a qu:yter of a year’s purchase 
in the case of annuities payable yearly and 
half \ early ; th5;ti«>««igbths of a year’s pur- 
eliase in the case of annuities payable yearly 
and (juarteiiy; a-nd half a year’s purchase in 
the c.ise of anlTuitics jniyablc yearly and mo- 
mently 

Mr. Simpson, in his Treatise on the Doc- 
trine of Ivifc'-annuities, p^. 78, and in his 
Select Exercises, p. 283 , hath given a quar- 
ter of a year’s purehase as the addition al- 
ways to be made to the a alue of a life- 
annuity payable yearly, in ord('r to obtain 
its value payable half-yearly ; and three- 
eigb.ths of a year’s purchase, if its value pa} - 
able quarterly is required. But it appears, 
that these are ,too large additions; and. 
whatever be the rate of interest or the num- 
ber of lives, a htth of a year’s purchase will 
begenerdliy more than a sufficient addition, 
if the value of the annuity is desired pay- 
able half-yearly ; and three-tenths of a 
ye0.r’s purc.hase, if the value of the annuity 
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is desired payable quarterly. Mr. Be Mottrcs ' 
rules, in p. 85 of liis Book on 1 a fe- an uni- 
ties, for finding tlie values of life-annditics 
payable half-yearly and quarterly from their 
values payable yejarly, are still less correct ; 
for they suppose the difference between these 
values the same, ^whether the annuities are 
life-annuities or annuities certain. 

Mr, Dodson, in the first question in the. 
third volume of -his Mathematical Reposi- 
tory, hath given a rule ^br finding the \'alye 
of an annuity secured by land and payable 
yearly, which coincides w.ctli that here given; 
and Mr. De Mowrc, in p. 3.S8 of his Trea- 
tise on the Doctrine of Chances, hath given 
a theorem for this purpo'Se,’ wffich also 
brings out nearly the same answers. But 
Mr. Shnpson, in Prob. I. ’p. 323 of his Se- 
lect .Exercises, makes the excess of’ the va- 
lue of such an annuity above the value of 
an annuity payable yearly but not secured 
by land, double to the same excess derived 
from Mr. Dodsons and Mr. De Moivre's^ 
rules. The truth is, that Mr. Dodsons rule 
gives the exact value; and that Mr.uSVw/woub 
problem gives the value, not of an annuity 
secured by land and payable yearly, but of 
an annuity secured by land and payable mo- 
mently ; and also, that his metliod of solu- 
tion implies a rate of interest sortBewhat less 
when the annuity is payable momently than 
when it*is payable yearly. 


But 
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But to prevent all perplexity on this sub- 
ject, I ’will subjoin the following investiga- 
tions,' which will be easily understood by 
those who are acquainted with the common 
methods of calculating the values of life- 
annuities. 


Let r, as before, be the ini(.erest of ^ l for 
a year. Then the present value of £ 1 pay- 
able at the end of one }^ear, two years, 

three years, &,c. will be — -iy, 7=^., 

&c. respect ively.^^^^nd the present value of 
an annuity certainior n, years payable yearly 
is the sum of this > series continued to ?i 


terms, or 


1 - * 


r X 


1+7)’* 


= P 


rxf+Tl* 


Tn like manner, the presept value of half 
.•£T (that is, of lo^r. = .^0.5) payable at 
1 he end of half a year, a year, a year and a 
half, &c. reckoning half-yearly interest at half 


In the Postscript it will 'be^ pro’ecd,‘*'tliat the siim of 

' • 1 1 1 ^ i j 

n terms of the series f-' — + — + — &c. is 

- a a — 1 

— ^ Substitute 1 -f r for a, and it will appear 

that the sumaof n terms of tlie series — 1 — -j-. - =f r — 
^ 1 + r ■ 1 + rl= 


+ 


1 

14- d*’ 


&c. 


. 1 1 

^ r rxTT7|’‘* 


tlie 


6 
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the annual interest, is——, 

r r 

1 1 + X 


— — &C 


1 +■ 


And the present value of an annuity certain 
payable half-yearly for n years, each pay- 
ment to be half tlie yearly payment, is the 
sum of this series continued to 'In terms; or, 
0,5 0,5 * 1 I „ „ 


r , r 

2 ""^ + 21 


rxl+-i 


hr 


T X 1,+. - 

By the same steps it wifi appear, that the 
present value of an annuity certain for n 
years to be received in quar^eidy payments, 
each a quarter of the annual payment is, 
Q,L>5 0,25 ^ . I _ „ 


r r ' 

~ — X 1 + — 

4* 4 4 


4I 


And also, that the present value of an annuity 
certain for n years, to be received in. mo- , 
mently payments, each the same proportional 
part of the yearly payment that the moment is’ 

[ 1 
of the year, must be p - 


xi + 


1000, &c. 

But, by the binominal theorem, 


1000, &c. n 


i + 


mo, bcc. 


1000 , kc.n , 

= 1 + m + -J- -h 




2x3x4* 
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7*^ 71^ * 

h ' x T ’ series approximates in- 

defiwtelj to the number of which rn is the 
hyperbolic logarithm, by Prob 1 . Sect. XL 
VoL II. of Mr. Simpsons Fluxions; or by 
Prop. 1, p. 40, of his Treatise on Trigono- 
metry. Therefore p — — — - 

J 1 ^ |(X)0, &c. n 

r X 1 + 

1000, &c.} 

== p — — ^ ~ expressed before. See 

p. 239 . 


If the value of an annuity of for n 
years is requjr^d payable half-yearly, and 
the half-yearly interest of . 5^1 instead of be- 
ing half the yearly interest (or 7 ,) , is sup- 

• ^ r " 

posed to be 1 + pi® — 1 ; the answer will be 


_^ 0,5 , 0,5 , _ 0 ,^ , 0,,5 

.r+^i "^fTr FTtl^' i“+7|' 

♦nuedto 2 w terms = 


&c. Conti- 

0, 5 




1 + r 1 




2 X 1 + rl — 2 


1+"^" X i'xrl} - I 

which value is 


to 1 — X - ^the value of the same an- 

1 + ri r 

nuity payable yearly * supposing the* yearly 

interest 


3 
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interest of to be r) as — - — r — to - , ^ 

-12 ^ 

1 + '/■ I _1 

agreeable to INfr. De Moivres deduction in his 
Treatise on Life-annuities, p. 125, 4th edit. 


^ In the same manner the value payable quarterly is 


1 


1 


X 


1 


4 X i r] 



and the value payable mo- 


, 1 V 1 

mently = 1 — — — X 

1 + rl'* 1000 , S:c. X 1 + oVo, ‘i-'C. - 1 

Consequently the value of# an annuity certain, payable 
quarterly or momently, is to tlie same value, payable 


yearly, as- 


4 X 


1 


being the hy- 


perbolic logarithm of 1 -f r). Sqpposing, therefore^ the 
interest to be 4 per cent, the value of an air, 4 rity payable 
yearly must be invar &ihly, increased in the r^tio of 1.0101, 
or 1.0152 or 1.0198G to 1, according as it is payable 
either half-yearly, quarterly, or momently. The differ- 
ence, however, between the values of annuities payable 
yearly and at shorter intervals is known to be continually * 
lessening in proportion to the length of tlic term, till at 
last, when the term is extended to a perpetuity, those* 
values become the same, whether the payments are made 
yearly or momently. But such an equality can never 
take place according to Mr. De Moivre's rules ; nay, if the 
term he extended only to years, and interest be 6 per 
tent, an annuity payable quarterly will l)e worth more 
than even the pei'peivity when the payments are made 
yearly. Tins is so manifestly wrong as to render any 
further argument unnecessary to expose the/.ilacy of Mr. 
Da Aloivrcs metliod of solution. M. 
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This implying, in the case of annuities jJay- 
able half-yearly, a smaller interest than half 

the yearly interest (for 1 +7)^ — 1 is less than 

gh^es the difference between their value 

and the value of annuities payable yearly, 
"■reater than tlie truth. 


But to return to the investigation of the 
theorems iv the former part of this paper. 


• Let us again callup the perpetuity, and 
the value of an annuity certain for r years 
and payable? yearly ; it is well known that 
th<i value of payable yearly on a life 
whose complement is 7i is (supposing an 

equal decrement of life) — -r — ^ 

n X 1 + r rxi+rf 

4 — , See. continued to n terms ' 

n X 1 4- rV 


1 + r 

■ X V = 

nr ^ 


y. 


In 


^ See Mr. Do Mnirren Treatise on Life-annuities^ 
p. 09, 4lh edition. Or his Doctrine of Chances, p. 811, 
4d edition. Or Mr. Dod^oifs Mathematical Repository, 
Vol. II. p, 187. Or Mr. Siw/A9ow on Annuities and Re- 
versions^ P* consulting these writers, care should 

be taken to remember, that they use r to denote tlie prin- 
cipal and intercut of .iCl for a year ; whereas it hath been 
most convenient for inp in tliese observations to make r 
stand only for the interest. In those wTiters, therefore, 
r signifies the same with 1 -h r in this papcr 5 and r ^ 1 the 
same with r. 


It 
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hi like manner, supposing money improved 
at an Tialf-yearly interest equal to half the 

yearly 


It is said above, that the value of an annuity payabk 

7Z — 1 


yearly on a life whose complement is /?, is 




n X 1 -f 


+ 


72—3 


—5 &c. continued to n terms. 


72 X 1 H- 71^ n X i f- rl" 

This expression is equal to ^ + — 

22 X l 4 - r n X I 


n o / V 1 1 . 

— — ) &.C, (n) X h + 

72xrT7^ r-R 


:,&c. 


{?i). But 
1 


?l 


+ 


?l 


+ 


71 


7 — d* + 

^ ^ I ^ r] 1 4-2 


n X I f-r 71 X I 'f r\^ n X 1 4- 

1.1 I 


&C. (r 


P &c.) = 1 . _____ 

>■ r X 1 + ? 


r. = y> 


see p. 248.) Also, by a theorem which will be, demon- 
strated in the postscript, and putting a for an^^^given qiiaii- 
1 2 3 'J . 

tity, ~ 4- _ 4- — &c. continued to n terms. = 


a 


'\ - 


X — ? ^ X — ~ — . Therefore, if 1 4^ r is 

a^l a- a _ iP 


substituted for n, and ?/ for — — r—, the sum (mul- 

^ r X 1 4“ 

1 \ .1 2 

tiplied by - ) of w terms of the series 4 — — — + 

1 4- r 1 q. rP 

3 o -n 1 + r* 1 1 

-rr^irrrr-, &C. Will come OUt X V X Of 

14 -rl' 1+71” 

X 7/ + V Therefore, ih$ series x — ^ h 

nr ^ ^ T 7i I r 


1 + ri 
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, yearly interest, or to the value of the same 

. 1 . ” ~ T 

annuity payable half-yearly, is - X — - 

n X 1 + — 

2 

4 -! &c. continued to 

rr rr 

«xl+-j '*xl+2l. 

n n n 

2« terms=il x „x i + ^ +«x l + ^f ’ 

* 

T 

he. continued to 2n terms — + 

i 

— =71 -i &c. continued to 2n 

.«1+| ix'l+jl 

terms. But the sum of the first of these two 

• \ j n t n 1 

series, or of - x 'r ^S&c.(= 

" 7JX 1+ - ?jxi + - ■ 

O Q 


4- &c, continued to n terms and sub- 

nr7-> ^ 

tracted from the series &c. con- 

I + r 1 4 ? 1 + r l 

tinued to n terms ; that is, the value of the life will be 
1+r ?. 1 1 l+r 1+^ 

y - “ ? y + 2^ “ ; = ; - ~r ^ 


X y 


nr 
: y. 


X 
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H rrrL;-;, &C.) is h, SCC J). 249, &C. 


1 


i + , 


And the sum of the second series is the same 

with half the sum of the series — X 

2 « 


! + • 


i— + =^7 + &c. (2??). But by the 


1 + 


1 4 “ 


theorem mentioned in the last not*e, the siijai. 
of n terms of the series ^ -f 21 _j_ &c. fs 

CL 

X Therefore, 

« - 1 1 « a — 1 a* 7—9^ 

if 1 + 7 is substituted for a,^ 2 H for ??, and 

A for ===7:, the sum of the^^^seond 

rxl+r 


series (that is, of | X ^ X — -j 

1 + ’ 


1 + 


9} 


+ 


1 + 


-1 


■, &c. (2?i) will come out 1 + ^ + /«■ 


nr 


1 + 


- X or — - X Ji + h — ~ . There- 

r nr ‘ r 


1 + 


q 

21 


fore. 
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fore, the second series subtracted from the first, 

i + r. *+i 

leaVfes ^ X h =iv ^ >< A = ii, 

agreeably to the second theorem in p. 243. 
By reasoning in the same way it may be 

, 1 + 

easily found, that q = r x <l ; and 

1 + 

1000, &c. in 

M = p — y X m = P - - , agree- 

t 

ably to the third and fourth theorems in 
p. 2-13. 

lliese theorems, I ha^'e said, suppose that 
an annuitant if entitled to no payment for 
that }ear, half-year, or quarter, in whieh 
lie .dies. If, on,, the contrar}', he is to be 
entitlefr\hen he dies, to such a part of the 
yearly, half-yearly, or qf.iarterly payment as 
shall bear the same proportion to the said 
payments respectively, as the intermediate 
time between the last payment and his 
death bears to the whole year, half-year, 
or quarter; in this qase, supposing. the an- 
nuity payable yearly, it is evident, since 
there is the same chance for his dying 
in one half of hny year as in the other, 
that he will have an expectation of half a 
year’s payment ftiore than he would be 
otherwise entitled to. But the value of 
half to be paid at the death of a person 

whose 
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whose complement of life is n, is i X . 


1 


1 


-L 1 

n X I + r 2 




1 


n X 1 + ri 


, &c. 


Continued to n terms (^) 


_y . 

* 


In li^te manner, a person who enjoys axi 
annuity secured laud, payable lialf-yeaxly# 
will have an expectation of a quarter of a 
} ear’s payment more than he could be ot^ier- 
wise entitled to,^ the value of whicbi^^is- 


1 


1 


] 


2 2 






r, ^c. conanued 


.1+: 


to 2« terms = — . By the same reasoning, it 


will appear, that is the addition to be 

made to the value of an •annuitw.piiy^'Ble 
quarterly, in Drd9t;^to obtain its when 
secured by land. 


IN the note, p, 248, the expression 
— i X ts given as fhe sum of n teritiS 
of iie scries ~ 4- ^ i- &c. tti -4^,- 

a * o* ' 0* ' a*’ a" * 

^ a Ti \ 1 

and the expression 


vot. I. 


See page 248, See. 
>8 


X 
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I 

, X is given, in p. 253, as the sum^of n 
terma of the series ^ 4- 4 + ^ + 4-> &c* 

^ a ' n» ' a’ ' a* ’ 


The following investigation of these theo- 
rems being verj easy, will not, perhaps, be 
unacceptable to those who have studied this 
subject. , 


Put A=i-f-4+-T + 4’ 4 


n 


B 


o + ^ "t ^ 

i 

Then A X a = 1 + J t 


and A X a - 1 + 4 ~ T + fl* + 4’ 


a- A ( = A x^c:-- 1 ) = 1 - 4 

Therefore, a »= — ^ — 4 X > which is 
the first theorem. 

Again, AXfl=i + ^+ i + ~ &c.to^^ , 
and B X a s: 1 &c. to 

^ 1 2 3 

Therefore, bx« — AXa = - + ^+ 



To 
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'I'o both sides of the last equation add 
and it will appear, that , 

4+I+? + 5. 


B X a — A X a + 


to 2— + 

a’* - 1 ~ 


n 

o’* 


B- 


Therefore, bx« — B=BXa — l==AXa— 


n j A X a 

- ; and b = 

< 1 ” ’ 0—1 


a» + 


For A, in this last equation, substitute its 
1 

rt — 1 


^ X^^—, and the resulting 


equal, or 

equation will be — ^ — ^ ^ — X 

^ 0-1 0 “ *0 - 1 o' 


0-1 


= B, which is th^ second theorem. 


When n is iiffi^ite, all but ^the first 
terms in both these theorems vanish; and 

therefore. 


a — i 


is the sum of the series 


i -f &c. continued infinitely ; and 

is the sum of the series - + 4 + -tj&c. 
continued infinitely. 

By a like deduction, putting 

c = i + + L^i + 1^?^, &c! to 



2§o Theorems for Jtndmg the Differences 


, 1 2x2x2 3x3 x3 4x4x4, A 

and D = - + — — _,&c. 

to it may be found that e = — 

A + 3b + 3r + 1 


nTT^"- 


, and t) = 




o« + i_a»' — a* ■ 

And consequently, substituting the values of 
A and B, that 


c = 


-f tz / 1 . 1 


- j- ^ - 1 


- IF X 


-f a 


And substituting the values of a, b, c, that 

'a? + 4a- + a &an^ __L_ 

® r.^ ^ ^ . 

' a’ + 4(?® + fl I ^ 

- X Or, 


+ 2>an 1 


rf— -liV ’ ‘ - it 

since aiTVlit the first tef^§ in .these expres- 
sions vanish vvheti n is il'nnite, ‘that the sum 

of the series - + t -f ^ continued in- 


finitely is ; and that the sum of the 


series - -f- 4 + continued infinite- 


t . X 4a® + a 

f 7 «‘-T=Tr'- 


These ^re all the theoi'etAs fie6eSSary for 
calculating the Values df annuities on single 
lives, and on anjr two 6r three joint lives, 

upon 
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upQn the hypothesis of an equal decrement 
of life. 

Supposing r the interest of for a year, 

1 

the sum of n terms of the series — 4- — - 

i+r ^ r+Ti^ 

4-=^, &c. is the present value of an an- 

t 12 

nuity certain for ?t years; and -{- 

(continued to n terms) is the 

1 -j- rl 1 -f fl 

present value of an annuity certain begipning 
with ^ 1 , and increasing to ^2 the second 
year, to ^3 the third year, i&c. 

If this last annuity is not an annuity cer- 
tain for a given term, but it life-annuity, 
the value of it (supposing n the complement 
of the life, a the value of an annuity certs 


for n years, g the value of two ^uSfjoint 
lives whose common complemait is n, p 
the perpetuity, and p the value of ,^1 to be 

received at the end of n years) will be a^— g 
X w + upf — AP X 1 - 1 - r. 


EXAMPLES. 

Let the term be forty-oncty ears, and the rate 
ef interest 4 per cent. 

The value of an annuity of ,5^1 certain 
for this term is £20. 


The 
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ttm * 

'^The value of an annuity certain for the 
same term, and beginning v’-ith at the 
end of the first year, but increasing to ^2 
at the end of the second year, to JBs at the 
end of the third year, and so on till it be- 
comes ^4 1 at the end of the forty-first year, 
is (by the Second Theorem, putting 1 + r, 
or 1.04 for a) ^314 . . . lo«. 

The value of an annuity increasing at this 
rate without end is ,5£65o. 

If the Annuity is a life-annuity w'hich is 
to increase at the (rate of every year 
durirfg the whole possible continuance of a 
life whose complement is forty-one years (or 
whose age, according to Table VI. in the 
next volume, is forty-five), the present value 
of it w'ill bd, by the last theorem, .^135. 
^^ut a much simpler rule for finding the 
valfib£''5af annuities of this sort will be given 
in the ‘flowing notes, Note I; and 
also Mr. Morgan on Assifrances, p. 119 . 


POSTSCRIPT. 
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POSTSCRIPT. 


THE first four Tables in the next volume 
furnish with the^eans of determining easily 
the values and amounts of sums and annui- 
ties for the most common half-ytarly as well 
as yearly rates (Jf interest; Mr! Smarts- 
his very useful and comprehensive Tables, 
having given the /ta^-yearly valueS and 
amounts improperly./ 

It is very obvious, that the amount at any 
given yearly interest of any given annuity 
payable half-yediv\y , is the same with the 
amount of half that annuity at half theinf- 
terest, and payable a douhlt numbft’’- «^’tl 5 niS. 
The amount, fo/^stance, at 4 pdr of an 
annuity of .3^10 payable year/y for 30 years, 
is, by Table IV. .J.’56o.84g. 

If it is payable half-yearly, its amount will > 
be the same with the amount at 2 per cent. 
of an annuity of <^5 payable for 60 years, 
which, by the same lable, is ^570.257. 

In like manner ; the amount at 5 per 

cent, of an annuity of for 40 years, 

payable half-yearly, is the same with the 
amount at 24. per cent, of an annuity of 
^ 3^25 for 80 years, whifli appears to be 
^6209.567. The amount at 5 per cent. 

of 
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of* the s^ime annuity payable yearh, appears 
to be ag6039.988. 

Farther. The amount of princi- 

pal j\ut out to pearly interest at 1 per cent. 
and forborne for 30 years, is (by I'able III.) 
.^ 32 . 433 . But if it is put out to 4 per cent. 
Jialf-pcsxXy interest, its amoupit will be the 
same with flie amount of the same prin- 
cipal, bearing half the interest in double the 
time ; that is, it will, in the present instance, 
be the same- with the amount of 1 0, bear- 
mg ‘2 pex cent, interest in 60 years, which, 
by the» Table jast mentioned, appears to be 
Jt 32 . 8 lO. 

These amounts can be thus determined 
from these Tables only, when the term for 
which they are wanted does not exceed 50 
j^ears, or 10O ha f years. 

to find them for any longer 
term, »ietho(i,:ra"st be taken : 

“ If the amount requifed is the amount 
“ not of, an annuity ^ but of a sum find first 
the^An^yearly amount for 50 years; alter 
which find the //a/f-yearly amount of that 
' amount for the remainder of the term, and 
“ this last will be the amount desired.” 

\ 

EXAMPLE. 

Let the amount be required, at 4 per cent 
of 5^10 in ,80 years, supposing tbe interest 
payable half-yearly. 

^ Ans, 
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Ans. 'Hie amount in 50 years, 'dcfer- 
mined in the manner just described, is ‘ 
72.446; and the amount of 72.446 in 3 o 
years, determined in the same way, is 
237.676, which is the amount required. 

This amount, supposing the interest pay- 
able yearly, is ^£ 23 o.o 4 Q. 

But if the amount required is the amount 
of an annuity improved at any given rate 
of compound interest payable half-yeaxlj, 
it will be necessary, after finding the 
which is the amount for 50 years^ to fipd 
the yearly interest that sum wi|i carry ht the 
given rate ; and the ayiount for the remainder 
of the term, of this interest increased by the 
annuity, added to the amount for 50 years, 
will be the amount required. 


fS^AMPLE. 

Let the amount be required, at 4 per cent 
of per arm. in 80 years, supposing the 
annuity payable /?a//^yearly, 

Ans. The amount in 5 o years (being the 
same with ttie amount of £5 per arm. in 
100 years, at 2 per cent.) is, by Table IV. 

^1561.116. ^Ihe •yearly interest of 

1 56 1 . 1 ] 6 , at 4 per cent, is .^62,446, which 
increased by .s£;lo makes ^£* 72 . 446 ; and the 
amount of dB.72.AAQ per mm. palpable half- 
yeaHj in 30 years (or of dBiQ- 22 ’d in 60 
half ye^rs) is ££’1620.96, which added to 

^T56uu6, 



266 Posisaipt. ^ 

^- 1501 . 1 1 6 , makes ^6182.076 the amount 
required. 

This amount, supposing the annuity pay- 
abletyearly, is <3^5982.665. 

N. B. These amounts for any given term 
and rate of interest are the same with the 
debts bearing that interest, which will be 
gradually sunk in that tenn'by any given an- 
nuity appropriated to the redemption of the 
debt. — It appears, therefqre, from the last 
TAample^ that a sinking fund of a million 
per ai]n. never diverted would pay off in 82 
years, a public debt of 598 millions, bearing 
4 per cent, interest, suf>posing it applied to 
that purpose yearly, but that if applied Imlf- 
yearly, it would, pay off, in the same time, 
a debt of 618 millions. 

pies shew the method of find- 
vementioned^ables, the values 
at any rate of interest of annuities payable for 
any given terms, supposing them payable 
half-'^caxAy ; and likewise the values of any 
sums payable at the end of any terms, sup- 
posing a //fl^yearly instead of a yearly dis- 
count allowed. But in such cases, these 
Tables will be of no use, if the terms ex- 
ceed 50 years, or< lOO half-years; and it 
will be necessary to have recourse to the 
theorems at the beginning of the preceding 
chapter, by whiqh, with the help of lo- 
garithms, it is easy, in all cases, to compute 
the difference between the values, of annui- 
ties 
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tiei§ (including /y^c-annuitics) as they are 
payable yearly, half-yearly, or quarterly. 

With respect to life-annuities, it may be 
proper to obsers^e here particularly, that 
their values deduced from tlic complements, 
that is, from twice the expectations according 
to any given tab^e of mortality (by the rules 
in p. 221 , and p. 223 ), and payable half- 
ycarly or quarterly, is the same with the 
values of half or a quarter thb annujjiqs.., 
at half or a quarter the* yearly interest, Re- 
duced (by the same rules) fi^m doiible or 
quadruple the complements: and that the 
diderence between the yearly values and 
these half-ye2Lv\y or quarterly values added 
to the true yearly values acebrding to the 
same table of mortality, will give, with almosj-r 
perfect correctness, the^^4af/;^yearly 
terhy values accandhig to that taWe. 


EXAMPLE. 

Let the different values be required of an 
annuity on a single life aged 50 , according as 
it is payable Aa//-y early .or quarterly, reckon- 
ing interest at 4 per cent, and the probabi- 
lities of the duration of life, as they are in 
Table XLV. Yol. II. 

Ans. The complement (tjiat is,« twice the 
expectation) by Table XLV. of a life aged 5 o 
is 36.92. The value of an annuity pay- 

able 
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a^le yearly on a life at this age deduced at 
4 per cent, from this complement^ is by the 
rule in p. 221, 1 1,533. ^The value de- 

duct from double this complement (that is, of 
a life whose complement is supposed 73.84) 
at 2 per cent, is 2 3. 466 “"j the half of which 

is 


• In computing in this case, by the rule here re- 
ferred to, it IS necessary to find the value at 2 per cent* 
an annuity certain payable for 7^*84 years. This 
valuV (by the First Theorem in the preceding Chapter) 

50 By logarithms it is easy to find 

.02 X 1.02l 

that is 4.3154; anS, consequently, that this 

expression is 38.416, which multiplied, according to the 
rule in p. 221, by 51 (the perpetuity increased by unity), 
and the product divided by 7^.84 wdll give 36.533, which 
quotient subtracted from 50, (the perpetuity) leaves 

nihnijerv thf vnlue, by the same theorem, at 
1 per cenf. of "in annuity certain a number of years 
to four times the comple^iicnt (that is, to 147.68 

years) is 100 i h? cbj which Is equal to 76.994 ; 

.01 X l.oO 

and tlie product of 76-994 into 101, divided by 1^7-68, 
gives 52.654, which, subtracted horn 100, leaves 47.345, 
the quarter of which is 1 1.836, 

It is necessary to add here, tliat in computing the 
yearly value of any life-annuity from the cjypcctation by 
the rule in p. 221, the value of an annuity certain for a 
number of years equal t© twice the expectation (or the 
complement) may be always tak^n from Table II. Vol. II. 
when the complement is any wltole number of years ; and 
also, that when it is not any whole number of years, it 
may be taken^ for the<'<coj respondent arithmetical mean 
between the two nearest yearly values in the Table. 
Thus; in the example given above, the value ^at 4 per 
tent, of an annuity certain for 36 years, by Table II, 
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is IJ.733. ^I'he difference is . 200 . ‘ Afid 

this difference, added to 11.658 (the true 
value by Table XLVII. of an annuity payable 
yearly on the supposed life), makes 1 1.858 ; 
which is the true value of the annuity payable 
half-yearly. 

The value of the same annuity deduced 
(by the rule in 221 ) from quadruple the 
complement at i per cent. ; that is, the value 
at 1 per cent, of ♦a life whose complement 
is supposed to be 147.68 years,* is 47.^ 5^*. 
the quarter of which 11.836. 'TliB" dif- 
ference between this value a^ird 11.5^33 is 
.303, which added as))efore to 1 1 .658, makes 
1 1 .96 1 , the true value of the annuity pay- 
able quarterly. 

In the same way the values are to be com- 
puted (by the second rule in p. 223) of an- 
nuities payable half-yearly or quarterl^on 
any two joint li^^s/ ' 

If the annuity a life-annuity^ secured 

on 


Is 18.908. The value for 37 years is 19.142. The* 
difftTcncc is .234 ; and this difference multiplied by .92 
(the fractional part of the complement) and added to the 
least of these two values, gives 19.123 lor the value of au 
annuity certain for 3G.92 years. 

The exact value by the fh-st Theorem is 25 — 

L_ which is equal to 19,12x3^ and the same 

with the former value. 

^ It sli?)uld be remembered, that all the values of life- 
annuities in the Tables in the next volume suppose that, 

, when 
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on land, the value is to be computed by 4:he 

' (directions in the preceding chapter. 

If such an annuity is payable ^a^yearly, as 
is mbst common, its value, in the present 
instance, will be 11.858 (the half-yearly 
value just determined) increased by the quo- 
tient of 1 9.206 (the value of an annuity cer- 
tain and payable halj'-yearlyrfor a number of 
half years, equal to four times the expectation 
ov twice the complement \ that is, 73.84) di- 
osided by^ttr times the cohiplement. This 
quotient is .130; add the value, therefore, 
is 11.^89. 

The following comparison will shew, in 
some measure, what additions should be 
made, at all ages, to the yearly values of life- 
annuitieSjOn account of these diiFerent modes 

_payment. 


when the annuitant dies, nothing pn be claimed for tlie 
time that has past since the last payment became due. 
If a payment proportioned to that time may be claimed ; 
that is, if the annuity is payable to the last moment of life, 
it is called an annuity secured on land. 


TABLE 
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TABLE 

Shewing the Additions to the Values of Life- 
Annuities on account of their being pay- 
able half-yearly, or quarterly, or half-yearly 
and secured on Land. 


Interest 4 per cent. 


Age 

Yearly 
value by 
Table 
XLVII. 

Half- 
yearly va- 
lue. 

Kxccss 

ajiove 

yearly 

value. 

Quarterly 

value. 

Lxct'bb 

above 

yearly 

value. 

Value secu- 
red by land 
and payable 
half-yearly^ 

Uxceiij' 

above 

yearly 

value. 

10 

i-s.sgi 

19.018 

.127 

19-089 

.198 

I !9.085 

-194 

20 

17.G03 

17.746 

.143 

17.819 

.216 

17y»82-* 


30 

16.00G 

16.168 

.162 

16.249 

.2431 

^ L6.25q| 

.25S 

40 

14.034 

14.!il6 

.182 

14.307 

.27 f 

' 14.324 

.290 

50 

11.658 

11.858 

.200 

>1.961 

.300 

11.989 

.331 

60 

8.789 

9-014 

.225 

9-119 

.330i 

9-170 

.381 

70 

5.783 

6.019 

.236 

6.136 

.353: 

6.204; 

.421 

75 

4.534 

4.770 

.236 

1 1 

4.892 

.355 

4.967U33I 



Interest 

5 per cent. 



Age 



1 



j 


10 

16.169 

16.278 

• m , 

16.331 

.162 

j6.362(.l63 

20 

15.260 

15.383 

.i 2 i 

15.445 

.183 

15.44/1.187 ' 

36 

14.080 

14.223 

.143 

14.293 

.213 

14.2991 

.219 

40 

12.358 

12.720 

.162 

12.80) 

.243 

12.812i.254. 

50 

10.634 

10.820 

.186l' 

io.914 

.280 

lO.933l.r209 

Go 

8.184 

8.403 

.219j 

8.498 

.3]4 

8.544!.360 

70 

5.494 

5.719 

.225j 

5.835 

.341 

(■ 5.891! 

-397 

75 

4.345 

4.575 

.2301 

4.692 

.347 

4.762! 

.417 


These excesses are the* same from what- 
ever tables of mortality the yearly values are 

deduced. ^They are also nearly the same 

'(supposing equal yearly vaUies) \\ih ether the 
yearly values are the values of single, or of 
joint lh’ts, or of any number of lives. 
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CHAPTER VI. 


Of Public Credit, and the National 
Debt. 

HE National Debt is a subject in Wliich 
tlie public is deeply intei’ested. Some ob- 
servations, b^ve occurred to me upon it, 
which I think important ; and for this rea- 
son, though foreign to my chief purpose in 
this work, I shall b^ leave to offer them to 
public attentidn. 

"Ttie j^ractice of raising the necessary sup- 
plies for evory national servffce, by borrowing 
money on interest, to bd continued till the 
principal is discharged, must be in the high- 
‘cst degree detrimental to a kingdom, unless 
plan is settled for putting its debts into 
a regular and certain course of payment. 
When this is not done, a kingdom, by such 
a practice, obliges itself to return for every 
sum it borro,ws infinitely greater sums ; and, 
for the sake of a present advantage, subjects 
itself to a burden which must be always 
gTowing heavier and heavier, till it becomes' 
insupportable. 

This seems to be. now the very Itate of 

1 * this 
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this ’nation. At the Revolution, an cera 
in other respects truly glorious, the practice 
1 have mentioned begun. Ever since, ^tlie 
public debt has been increasing fast, and 
every new war has added much more to it 
than was taken from it during the preceding 
period of peace. In the year 1 700, it was 
16 millions. In 1715 , it was 55 millions. 
A peace, whicli continued till 17-^0, sunk 
it to^ 4 (i millions ; ^ut the succeading w’ar 
increased it to 76 millions ; and 
peace sunk it no lower than 75 milljpnst 
In the last war it rose to l 46 ^iillions and 
a half During a ptSice whieh has lasted 
now 10 years, it has been reduced to 138 
millions : and at a sum not much less 
than this, it will, perhaps, be found at the 
commencement of another war, ■\\hich may 
possibly raise it to 200 millions s.t— O ne 
cannot reflect on tips without terror. — iNo 
resources can be sufficient to support a king- 
dom long in such a course. ’Tis obvious, 
that the consequence of accumulating debts 

^ It should be remembered that tl:is was wiiOcn in 
177'I- — In 177d and 177^» millkous of the capital of 
the 3 per cent, annuities were paid otf, which reduced the 
capital of the public debt to 13 b millions ; and at ihi? .<^11111, 
nearly, (supposing the long annuij:y then worth years 
purchase) it stood at tlie beginning of tlic Amcrh'an w'dv.{^) 

(^) The additions which have been made to the public 
debt by the American, and the late war, together with its 
*V^^le amountat the beginning of tiie prc.sent ^irar in lvS 02 , 
may be learnt from the account at the cml of tlK<^ Chapter. 
What the arpount may beat the conclusion of tliis war ii is 
neither easy nor agreeable to conjecture. I\I. 
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so rapidly, and of mortgaging posfcerityj ‘and 
funding for eternity, in order to pay the 
interest of them, must, in the end, prove 
destructive. Rather than go on in this way, 
it is absolutely necessary, that no money 
should be borrowed, except on annuities, 
which are to terminate within a given pe- 
riod. Were this practised, there would be 
a LIMIT beyond which t^he national debts 
could not incresBSe; and time would dQ.that 
for the public, which, if trusted 
to thp economy or the conductors of its 
affairs might ‘possibly Jiever be done. 

This, therefore, is ohe of the proposals to 
which on this occasion, I wish I could en- 
gage attention. I am sensible, indeed, that 
the present burdens of the state w ould, in 
case, be increased, in consequence of 
the greater present interest w hich would be 
necessary to be given fo,r money ; but I do 
not consider this as an objection of any 
weight. For let the annuity be an annuity 
for 100 years. Such an annuity is, to the 
present views of men, nearly, the same with 
an annuity for ever ; and it is also nearly the 
same in calculation, its value at 4 per cent. 
being 24^- years purchase, and therefore only 
half a year’s purchase less than the value of 
^perpetuity. Supposing, therefore, the pub- 
lic able to borrow money at A per cent, on 
annuities for eve!’, it ought not to give above 
1«. 7d. per cent, more for money borrowed 
on annuities for loo years: But should it be 

obliged 
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obliged td give a quarter, or even a half per 
tent, more , the additional burdens derived 
from henec, would not be such as could be 
very sensibly felt; and the advantages arising 
from the necessary antiihilation of the public 
debts by time, would abundantly overbalance 
them. 

These advantages would be, indeed, un-' 
spcakably great. such a method of raising 
moiTP}", the experfee of one w^ar would,. ii? 
time, come to be alwa}^ dischargi^ be?&i;^ 
a new war commenced; and,il woufd be 
impossible that a state, should cyer have upon 
it, at any one time, the cxpence of many 
wars; or any larger debts than could be con* 
tracted witliin the limited period of the an- 
nuities; and consequently, it would enjoy tlje 
invaluable privilege of being rendered, in some 
degree, independent of the management of its 
finances by ignoranfor unfaitht'ul servants. 

r must add, that it is by no means neces- 
sary, that the limited period of the annukie? 
should be so long as 1 have mentioned, or 


The annuities miglit be kept 18 years without being 
much diminished in value; for, stipposibg interest at 4 
per cent, an annuity for 8‘2 years, |is, within a 49th 
part, or jS'Z in 98 worth as n*ueh as? an annuity for 
100 years. 

Perhap.';, in tliis way of raising money, it might Ijo best 
.tojad'er a higher interest at lirst, which should fall to a 
lower, at the end of given intervals. ’Thus, though 4i for 
1 00 years ie equal in value to S ptr cent, for 17 years, and 
after that 4 •per cent, for 83 years, yet the latter might ap- 
pear more inviting. 

T 2 1 00 
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,100 years ; and that, at any time before the 
expiration of this period, the public might 
employ any surplus monies, in extinguishing 
part of the annuities, by purchasing them for 
itself at the market price; and thus it might 
aid the operations of time, and keep its debts 
within any bounds that its interest rendered 
^necessary. Our government has, I know, in 
some instances adopted fhe plan now pro- 
jposed ; but it is to be wished that, instead of 
’•e^raCtilftg ‘ it, as w'as once done, it had been 
chrriod much further. 

I am, however, far from intending to re- 
commend tMs plan as the best a state can 
pursue. There is another method of gaining 
the same end, which is, on many accounts 
preferable to it. I mean, “ by providing an 
‘'^annual saving, to be applied invariably, 
“ together' with the interest of all the sums 
“ redeemed by it, to the purpose of dis- 
“ charging the public debts: Or, in other 
“ words, by the establishment of a permanent 
“ SINKING FUND.” 

It is well known, that this plan has been 
also adopted by our government ; but, though 
capable of producing the greatest effects in 
the easiest an{l surest manner, it has never 
been carried into "execution. It will abund- 

‘ In the year 1720, the nation was put to the expence, 
of above th?ee millibns, in order to reduce several long 
and short annuities then subsisting to redeemable per- 
petuities. 

antly 
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antly appear, from what follows, that tbl^ 
observation is just. 

i 

Suppose the annual sawng to be 1 00,000; 
This sum, applied noiv to discharge an equal 
debt, bearing interest at 4 per cent, will trans- 
fer to the public, from its creditors, an an- 
nuity of .^4000. * The annual saving, there-f 
fore, would be increased to .^104,000 ; and 
fhisHi^ving would , transfer to the public ano- 
ther annuity of ,^4,if)0„and makejhjS s&t Spg 
at the beginning of the 2d j^ear, he 
.^108,160. — Thus, the original fund would 
go on increasing, at the same rafe with money 
improved at 4 per cent, compound interest. — 
At the beginning of the 3d year it would be 
£ 1 1 2,48(1. At the beginning of the 1 8th year, 
.^202,581. Of the 36th year, .^410,393, 
and of the 95th year, ^4,15 1,] 38.---In 94 
years, then, the nation might be eased of 
above 4 millions per annum in taxes ; and 
above 100 millions of its debts would be 
discliarged, gradually and insensibly, at* no 
greater expence than £ 1 00,000 per annum ; 
and without interfering with any of the re- 
sources of government ; or making any other 
difference, than causing to be engaged 
for a course of time to Ihe public, which 
would have been otherwise necessarily en- 
gaged to its creditors, and which, therefore, 
must have been entirely useless to It. 

It is aq. observation that deserves particular 
attention here, that on this plan, it will be 

of 
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of less impovtanee to a state what interest it 
is obliged to give for money : For the higher 
the interest, the sooner will such a fund pay- 
off tlae piincipal . Thus ; a hundred millions 
borrowed at 8 per cent, and bearing an an- 
nual interest of eight millions, would be paid 
off by a fund, producing annually 1 00,000 
^in ,'50 years; that is, in £8 j^ears less time 
than if the same money ^ad been borrowed 
at 4 per c&7t, 


^ WjJiat is said, supposes the same /und applied 
to the dischaj^gc of debts oeuring different iaterests. If 
different funds a^e applied, ^bearing to one another the 
same proportion with the interests of the debts which 
they are to disiiargc, the benefit derhx'd from borrow- 
ing on lower rathpv than higher interests, will he reduced 
to almost nothing j for the disbursements of the public on 
account of all equal loans, will, in this case, be nearly 
the same. 

The fgllowing example will explain and demonstrate 
this: ' 

Let a rpillion be borrowed per cent, and let a fund 
he charged w’lth it, bringing in six shillings per cent, per ann. 
more than the interest ; or j^'Jd,000 instead of .^i:i0,000 
per (P.Lu, This surplus^ iimlieuaiiij applied, togetlier w ith 
all the interests disengaged by it, wi|l annihilate the prin- 
cipal in 8 1 years, as may be gathered from Table ]V. in 
the next volume. iV^^l the disbursements, on account 
of the loan, will be 81 multiplied by .#33,000 ; that is, 
#2,073^000, suppose again, a million borrowed 

at G per cent, andjllet^a fund he charged witli it, jiro- 
ducing a surplus of ttvelve shillings per cent, per ann.; sucl) 
a fund, besides paying the interest, will discharge the 
principal in 41 years; and the disbursements, on account 
of the loan, ^will be #66,000 multiplied by 41 ; that ik-: 
#2,706, 006, or nearly the same with the disbursements 
on account of an equal loan at 3 per cenL 


Jt 
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It follows from hence, that reductions of 
interest would on this plan, be no great ad- 
vantage to a state. A^hej would, indeed, 
lighten its present burdens ; but this advan- 
tage would be, in some measure, balanced 
by the addition which would be made to its 
future burdens, in consequence of the longer 
time during which it would be necessary to 
bear them. — I mean this on the supposition, 
'tl^jiLthe savings produced by reductions of 
interes-t, are immediately applied tp.M;l2;eyre- 
iief of the state, by annihilating taxes^equi- 
valent to them. But if that is’not the case; 
and if, likewise, thene is eitlier no plan esta- 
blished tor putting the public debts into a 
certain course of payment, or it is not faith- 
fully carried into execution ; in Ihese circum- 
stances, reductions of inb^rest may prove 
hurtful. For, hrst. They would oply fur- 
nisii funds for contracting further' debts, and 
with more money for supplying the defi- 
ciencies arising from profusion and bad ma- 
nagement. And, secondly, As, in such* cir- 
cumstances, they would only retard, and not 
prevent the increase of the burdens occasion- 
ed by the public debts, a period would 
come when the aflairs of the state w ould 
get near to a crisis ; and at such a period, its 
danger would be increased, in proportion to 
the reductions ofinterest that had been made. 
In order to understand thfis ; let ^s suppose 
that a debt, bearing an annual interest of five 
millions* is the whole debt, which a state 
can bear without being so myach oppressed as 

to 
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to be near sinking. Let it, however, be ‘sup- 
posed to have still some last resources left, 
which may enable it to bear, for 23 years to 
come, this load, together with every addi- 
tional load, which, during this time, may be 
necessary to be thrown upon it. — Let it fur- 
ther be supposed, that at this time, the state 
« urged by the fear of an approaching bank- 
ruptcy, resolves upon entering into some 
effectual measure for preserving itselfPi — — 
^Ce3^i?w,t is, that in such eircumstaiiccs, no 
measure sn effectual can be pursued, as the 
establishment sinhhig fund, and such a 
faithful application of it as 1 have explained. 
Let that then be the measure entered upon ; 
and let the state be supposed capable of pro- 
viding a fund, producing a million annually. 
If all the debts, bear interest at t) per ecni. 
this fund would payoff three-lifths of them, 
within the' time I have ^lentioned; or, in 23 
years; and the state might be saved. Jiut 
if, in consequence of n^ductions, they bear 
interest at no more than 3 per cent, the same 
fund would not give the same relief, in less 
than double that time ; and therefore, a bank- 
ruptcy might prove unavoidable’. 

I wish 1 could think, that there is nothing 
in this representation, that can be applied to 
the present state of this nation. The interest 
of the public debts has been reduced, at dif- 

' It should not be. forgptten, that the operation of such 
a scheme would raise the 3 per cent, debts nearly to par, 
and render the disi harge of them at a discount impracti- 
cable: 

ferent 
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ferent periods, from 6 to 5, from 5 to 4, and 
from 4 to 3 per cent. ; but still they have 
grown with rapidity; and we now see^our- 
selves overloaded, and in no way of gain- 
ing relief Had there been no reductions of 
interest, we should, indeed, have been in the 
same condition sooner ; but, we might have 
been relieved aHo sooner, and with less dif; 
field ty and dange;^ 

short. Redactions of interest are ad- 
vanta^ous chiefiy whep made 
ditions to such a sinking fund ha^ e de- 

scribed. — When made with other views, they 
are only paZ/iafiVes', ^ hich givt present relief 
by increasing ///Z//re danger; or expedients 
which postpone a public bankruptcy, by ren- 
dering it a calamity more unavoidable and 
dreadful. As managed tharefore among us, 
they have been ifideed the clfects. of too 
narrow a policy, ^nd deserve none of the 
encomiums which have been bestowed upon 
them. The preceding observations prove 
this sufficiently ; but there is one farther 
proof of it which 1 cannot help mentioning. 
Suppose .^h’00,000 per annum to have been 
gained in 1 by the reduction wdiich was 
then made of the 6 per cent\ to 5 per cents . ; 
or, in other words, by saving 1 per cent, per 
annum on a capital of 20 millions. This 
saving, in consequence of being applied un- 
alienably in the manner I’have Represented, 
to the payment of the public debts, would, 
in 37 years, have discharged a debt of 
.^20,325,000, betong 5 per cent, interest. 

Tint 
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But if applied every year to cuirent services, 
in order to avoid levying new taxes,, the bene- 
fit derived from it in the same period would 
be <57 times ^200,000, or ^7,400,000.; 
but at tlie same time, a debt would have 
been continued of 20 milbons, which must 
have been -otherwise paid. The efect, there- 
fore, in this case, of the feduction, would 
be to prevent an incumbrance on the public 
of ^ 20 o,qfiO per ann. by ^leaving upon ft ac, 
incunab-ance of a million per ann. r-e^idered 
inore^ difiiLult and unlikely tlian ever to be 
removed'" 

But 

There is an inoonvemence arising {torn reductions of 
interest, which Tdid not attend to wlicn this Chapter was 
composed, but which k greater than any liere mentioned. 
They have given rise, to the extravagant douceurs ov pic- 
miums which have l>cen annexed to our public loans, by 
causing tfie leaders of money to consider whatever interest 
could be oflFered alx)vc 3 per ce%t, as no more than a short 
annuity. — Had riiere been no reduction of interest be- 
fore the war wliicli begun in ITSby tl>€ price of theyb//r 
per c<*nt- stocks would have been during the whole war 
cither alcrveip^x or not moch below it, and government 
might have borrowed at this <m a lower interest without 
premiums. But the rediiction which had jnst taken place 
of 66 millions to an ii|terest of 3 per cent, made it una- 
voidable for moniedi men to consider this stock as only a 
3 per (xmt, «tock wilp per ann, added till peace was 
established; and thife made it necessaiy for government, 
cither to proinke inteiest extravagantly high, or to offer 
long, or short, or life-annuities, or additional capitals, as 
rewards for lending money at 3 per cent, llie last rnc- 
liiod has conkantly tieen tdq^ted; and in consequenco 
of it, the public has been pwt to an enormous expence, 
which the avoiding of reductions and a little mdn^^geroent 
would have rendered\pitirely unnecessary. 

^ imtt cndcavouTed to explain Ihis in the second Tract 

on 
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I}tit to return to the subject I have princi- 
paJly in view; 

AVliatl have said implies, that a state al- 
ways discharges its debts, whatever interest 
they bear, by paying the original sum bor- 
rowed. It may, peibaps, be imagined, that 
when a loan is wndev par, it may be discharg- 
ed at a less expence. But this is by no means 
so practicable as it may seem; for it should' 
'^^considered, thiA a public loan,^now under 
par, \^uld not long keep so, after Ixwjg^ut 
into a course of payment^ : And fcr Ibis fwT- 
son, as a state can never be obliged, m re- 
deeming its debts, to* pay viorg than the ori- 
ginal sum borrowed, so neither ought it to 

on Civil Liberty. Part IL Sect. III. ami particularly in 
the Supplement to that Tract, where regulations are 
proposed fiir raising the value of %toeks bearing higher 
interest than 8 per cent, in order to avoid the necessity 
of offering high premmms and creating arfificiaf debts. — 
'J'he following example will shew what occasion there is 
for some buch regulations.— -The 8 per cent, stocks were 
(Oct. 17^1?) <tt 55|; and the price of the 4 per 

cent, stocks, wfiich, in order to bear a proporti()riahlc 
price, ougiit to have been T^h (deducting a fort- 
night's interest) 70-^:. One per cent, added to make a /zW 
percent, stock, w’ould have been still more undervalued; 
and sucli a stock, even witli the advantage of Ueing de- 
clared irredeemable for 15 or 20 \fears, would not pro- 
bably have sold for more than ,^82, <1’ ^83. Had, there- 
fore govermuent attempted to borrow by offering 5 per 
cent, it could not have succeeded without giving a pre- 
mitun of near .^20 for eveiy jc'lOO advanced. But, by 
such regulations as those propo.'^ed in the Siipplemeytt to 
which i have just refeiTcd, it would, , I i^nagine, have 
become practicable to borrow at interests corresponding 
nearly to the prices of the 3 per without preynhiws. 

ex4>€ct. 
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expect, in general, to be able to redeem tliern 
by paying less. 1 have said, in general ; for 
1 aip sensible that, at the beginning of the 
operations of a fund, when its produce is 
small, and also in a time of war, a state 
might derive great advantages from the low 
price of its debts. And I am sensible also, 
that considerable advantages might be de- 
rived fx'om lotteries in paying the public 
debts : But lotteries do ^eat mischief, in ^a 
by fostering ghe destructive SjSirit of 
ghming. ‘It is wretched policy to make 
them familiar, by recurring to them in the 
ordinary course of government. ^ 'J here are 
great occasions on which they may be ne- 
cessary, and 'for such occasions they should 
be reserved. 

The advantages of putting the public 
debts into such a course of payment as I 
have described, are scafcely to be imagin- 
ed. It would give a vigour to public cre- 
dit, which would enable a state always to 
borritw money easily, and on the best terms. 
And the encouragement to lenders might 
be always improved, without any inconve- 
xhcnce; by making every loan irredeemable, 
during the lirsi 20 or 30 years ; for, there 
could seldom be any occasion for beginning 
to discharge any one loan sooner. 

It might be easily shewn ; that the faithful 
applicatiorf, from the beginning of the year 
1 700, of only ^^200,000 annually, wopld long 
before 1700, n<^t withstanding the reductions 

5 ‘ of 
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of intere;st, have paid off abo^ c a hundred 
millions of the public debts. The nation 
might, therefore, some years ago, have been 
eased of a great part of the taxes with which 
it is loaded. The most important relief 
might have been given to its trade and ma- 
nufactures ; and it might now have been in 
better circumstances than at the beginning' 
^f the last war ; its credit firm ; respected by' 
t^Cfign nations, and dreaded by il^s enemies. 
A ne^-«cconnt might also some y«w»^go 
have been begun; and* anotheie’func^ not 
much more considerable, applitd in the same 
way, would, in a short course of years, have 
paid all that would have been now unpaid 
of our debts. And thus, without any ex- 
pence that could be sensibly felt, its debts, 
as soon as they began to grow heavy, might 
have been constantly reduced to a or a 
third-, and not onl^all danger, but all con- 
siderable Inconvenience from them prevented. 

All I have now said, supposes a single I'und 
with a general appropriation to the payment 
of the public debts. The same ends might 
be answered by particular funds, with small 
surpluses, appropriated to particular debts. 
In the wars of King fVilliam a^d Qincen Anne, 
an interest of six, and sotnetfimes seven and 
eight per cent, was given for loans. It would 
have been easy to have annexed to each loan 
a fund producing a surplus *of per cent. 

after pacing the interest ; and such a surplus 
would have been sufficient tp annihilate the 

principal 
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principal of every loan in 3 3 yeafs. ITaci 
this plkn been followed, the disengagement 
of the public funds, and the relief attend- 
ing it would have begun 6o years ago ; and 
the debts contracted, during the reigns of 
King fFilliam and’ Queen Anne, would have 
been all cancelled near 30 years ago, without 
'any of that trouble, tumult, and distress, 
which have been, occasioned by reductions of' 
interest, atid by the various schemes ^vlfuli 
have b^'en tried' for. lessening; the d(^ts — 
A’ hind, yielding dC,\ per cent, surplus, an- 
nexed to a loan of 5 per cent, would dis- 
charge the principal in 3/ years ° At 4 per 
cent, in 41 years. At 3 per cent, in 4/ years. 

These observations relate only to what 
might' heeve been the state of the nation with 
respect to its debts, had a right plan been 
pursued fro,m the first. But it wall lie asked. 
What can be done with* them as tliey are ? 
I wish I was able to give a more satisfactory 
answer to this enquiry. Every one must see 

” 'file sums to be laid out would, in this lie so 

small at first, that it w^oukl be proper to employ tiiem in 
purchasing jwrt of the loan to be annihilated at the prices 
in the ])ublic market^ and this, as far as it can be car- 
ried, is tiic most eas; and quiet and silent way possible of 
c*xtinguislung the public (debts, 

1 have air along supposed the produce of the public 
funds to come in yearly. The truth is, tlrat it conies 
in half-yc:iT\y * but th>s gives no advantage in, the pay- 
ment of the public debt^ worth taking into account. *^1 
per (innurn^ together with its growing interests, at 4 per 
cent, taken yearly oet of ^ 100, will reduce it to nothing 
in 41 years; if taken half-yearly^ it will annihilate the 
same capita! only four months and 12 days sooner. 


our 
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our {)rospect to be discouraging, and our state 
hazardous. Some have thought, that a good 
method' might be found' out of discharging 
the national debt, by short annuities, and life- 
annuities. The following observations will 
shew how groundless an imagination this is. 
Short annuities and life-annuities have been 
always undbrvalded by the public; and 
\;were they offered to sale to such an amount 
as^.would be necessary to make any consider- 
able reaction in the Rational del^'thev 
w^ould probably fall to a very, low price. 
Let the three per cent, stocks'be supposed 
at 86.^100 of this* stock vfould not be 
given up for a life-annuity less than ^6, or a 
short annuity for a less term than 30 years ; 
for this is valuing them at 144 . years purchase, 
and life-annuities in particulai' have never yet 
been disposed of at so high a price.-— In or* 
der, therefore, to dis<;harge in this way a ca- 
pital in the 3 per cent, annuities of 33 millions 
and a third (the interest of which is a mil- 
lion per ann.) it would be necessary to pro- 
vide a surplus producing another million per 
ann. for 3o years. But this surplus, em- 
ployed during the same time as a sinking 
fund, would redeem 47 inil|ons and a half 
at par, and 51 millions and o half at =£’86 
in money for every .s^ioo stocli. It would, 
therefore, be great folly to employ such a sur- 
plus in the former way rather than Ihe latter. 

But I will beg leave to detain the reader 

here a little longer ^The observations now 

made may be of use in shewing what* the 

best 
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best method is of incurring dsbts as W’ell as 
redeeming them. 

Suppose a million raised by annuities on a 
set df lives, all at 30 years of age. The 
purchasers of such annuities cannot rea- 
sonably be reckoned to have an expectation 
^of less than 30 years. That is; the dura- 
tion of their lives, taking, them one with 
Another, will be 30 years ; and they will be 
entitled, supposing interest* at 4 per cent, tp 
for every .^loo advanced-^ Fora 
mtllion ther^j, the public would make 30 pay- 
numts of £,’70 <000. — Let vis suppose next, that 
a fund produeing this turn annually, instead 
of bjit'g engaged to pay ihesc life-annuities, 
ia enga^fed for 30 years, to pay the principal 
and interest of a million, borrowed on rc- 
perpetuities, at 4 : per cent. There 
will, at tlie end of the first year, be a sur- 
plus of .-£.‘ 30 , 000 . — In consequence of ap- 
plying this to the extinction of the principal, 
it w ill be reduced to .£1970,000, on whicli, 
at tke end of the second year, the interest due 
will be £“38 800 . There will, therefore, be 
a saving of £1200. Instead of employing 
this saving in further sinking the principal, 
which would c/iuse the fund to accumulate 
in the same mlini>er with money at com- 
pound intere st, let it be taken and employed 
in any' othi'r w'ay : And let the same be done 
with all the subsequent savings, reserving 
only £30,000 annually, for the purpose of 
sinking the principal. At the end of the se- 
cond, year, the principal will be £ 940 , 000 ; 

and 
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and thejsaving of interest upon it. at the end . 
of the third year, ^2400. At the end of 
the 30th year, the principal will be reduced 
to 100 , 000 . The saving of interest that 
year will be, .^ 12 oo multiplied by 29 , or 
.-TiCs 4,800, and the sum of all the savings will 
be .^522,000. Deduct from hence ,^ 100,000 
remaining then undischarged of the princi- 
pal; and . 5 ^ 422,000 will be the loss the 
'p.ublic would sustain in the circumstances I 
have supposed, by raising money cffT4i<^?-an- 
nuities. But if we suppose tlm’ savings, *as 
they arise, as well as the cculistant sum of 
<9^30,000, to be applied to thh discharge of 
the principal, instead of being spent on cur- 
rent services; the whole million will be an- 
nihilated in 2 1 years and a half ; and the 
loss to the ])ublic by preferring life-annuities, 
will be 8‘ years purchase of the annuities; 
or c^\'>95,ooo. .By ^imilar deductions it may 
be easily found, that the loss, in younger 
lives, is greater; in older lives less; but ne- 
ver inconsiderable, except in the oldest lives. 

It appeal s, therefore, that in consequence 
of such a way of raising money, the public 
must always pay much moreiin interest than 
there is any occasion for; an 4 waste a sum 
equal to more than half Ihe principal bor- 
I'Qj^ed ^ This, however, though so wasteful, 

13 

^ Jt is obvious^ that the observh'itions Hhere made, may 
be applied to the common methods of raising money 
on liie-annuitlcs^ for building eburej^es, paving strecr^, 
making naviga^ns, And, in general, to alj case« 

VOL. 1. ’ U where 
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is a more fmgal way of procuring money 
than by borrowing on perpetuities, without 
putting them into a course of redemption ; 
for in this case the loss may be iiifnite. 

But to return. 

The enquiry which has occasioned this^ 
digression^ must be interesting to every per- 
who wishes w^ell to this country. All 

where die money received is not l^id up to be improvejl. 
— Forj this sul)jec‘t in anothor light, sup- 

pose* 0,000 .borrow ed fdr any public work, on perpe- 
tuities at^( (ChO And, if that will afford more en- 
couragciTicnt, let tSbin i;e made irredeemable for any num-' 
her of years less tl^an seventel^n. Let us further sup-, 
pose such rates, or lolls, established for the payment of 
the inteicsl and principal, as shall produce double the in- 
terest of the sum borrowed ; or HOC per anmnn instead 
of ^^‘"400 per annum. Lot the surpluSy as it comes in half- 
yeuilp, be laid up to aeeumulalc in the public funds. In 
17 years and a half, reckoning interest at 4 ptr cent, a ca- 
pital will ‘be laised, equal to the whole sum borrowed ; 
and, tlK*r('fore, at the end of tjiat time, the whole debt 
may be discharged, and the whole transaction finished. — 
Ihit if the same sum had been borrowed on annuities, for 
• die byes of a set of pei’sons 50 years of age, at 8 per cent. 
wlileli is per cent, less than the true value of such an- 
nuities: Had this, Isay, been done, half x\\^ annuitants 
w’ould have been alive at the end of the term 1 have men- 
tioned; and the whole transaction, together witli the ex- 
pences and trouble amending the management of it, could 
not have been finally closed till the extinction of all the 
lives; tliat is, not ii Icils time, most probably, than 35, 
or, perhaps, 4() yearju — It is a necessary observation here, 
that, if public credit maintains its ground, much will not 
depend, in the plan now proposed, on the rise and fall of 
Stocks, ff l war slirks them, the money laid out, while 
the w^ar lasts, will accumulate faster. If a peace raises 
them, the money that liad been previously laid out will be 
proportionably increifsed. 


schemes 
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schemes for discharging the public debts by 
life-annuities, have been shev\ a to be absurd 
and extravagant. In general it may br; ob- 
served, that it is far from probable, tiiat any 
money which the nation can spare, if ap- 
plied so as to bear only simple interest, can 
be capable of reducing its debts within due 
bounds; or of do*ing us, in our present cir-: 
cumstances, any essential service. A fund,^ 
producing a surph^s of even two rtdilions an- 
nually, ' wotdd, when thus applied, .pay no 
more than 40 millions in 2o jt^rs; ami, m 
that time, a war might probal)! j^come, which 
would interrupt the application of it; and ip- 
crease our debts much more than such a fuml 
had lessened them. 

Certain it is, therefore, that if our affairs 
are to be retrieved, it must be by a jund in- 
creasing itself in the manner I have e'Xplain- 
ed. l1ic smallest of tliis kind is, in- 
deed, if it is allov\'ed time to ope- 

rate. l>ut weave, Ifear, got so near to yhe 
limits of the resources of the nation, that it 
cannot be allowed irmch time: And, in or- 
der to make amends for this, it is necessary 
that it should be large. 

In redeeming the publig d':bts, consider- 
able advantages might be dctjved from their 
low price ; and this advantage, in a time of 
war, would be nearly the sajue in whatever 
manner the redemption was made: That is, 
whether it was always made at par, or at the 
market prices below j&nn The) latter method 

xj 2 would 
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would be the best; but supposing the former 
adopted, an equivalent advantage would arise 
froBi the power it would give to borrow 
money on lower terms. — Suppose, for in- 
stance, that in a time of war, four mil- 
lions must be borrowed for the service of 
the year ; and let the produce of the fund 
be then increased to two millions; and the 
interest of money in t|ie stoeJiS, above 4 
pey ce))f. * In these circuoistances, it >\ ould 
be tbe -interest of the lenders of money, to 
take? per -cent, for the sums thev advanced, 
in considera^^ion of having their 3 per cents. 
paid otf at par, to the amount of half these 
sums, — War, therefore, would accelerate the 
redemption bf the public debts; and it would 
do this the more the longer it lasted, and 
the higher it raised the interest of moiiej. 
Or if, 'in .consequence of pac ing always at 
par, this could not happen ; an equiA alcnf 
effect would be produced in the way just 
mentioned. The stocks would be always 
kept up by the operations of the fund; and, 
in proportion to the sums yielded by it, the 
public Avotdd be able to borrow' money more 
advantageousll', and less w'ould be added to 
its burdens. — Thi^s .seems to me an observa- 
tion of particllar Consequence. It demon- 
sti-ates, that the invariable application, in 
tear as well as peace, of the produce of the 
fund I am* supposing, to the payment ot 
the national debts, rather than to any cur- 
rent service;?,^ would, independently of its 

effect 
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effect in.redeeming these debts, be attended 
with great advantages to the public. But 
this is a subject on whieh I shall have occa- 
sion to say more presently. * 

The sinking finid, in its present state, and, 
after supplying the deficiencies of the peace 
establishment, yields, I suppose, a consider- 
able part of a million and a half per ann.'^. 
And I cannot doubt but that such .savings 
might be made inftbe collection and expen- 
diture of the national revenue, iW -tfOuld 
cause this fund to yielcl the luholc qf this 
sum, v/ithout imposing any nf>fr biu'dens' on 
the pubbe. But, wert there, indeed, no way 
of providing any part of it, but by creating 
new funds, or imposing new taxes ; it ought 
to be done, because it must be done, or the 
nation sink. 


The evils and dangers, attending an e.ror- 
hitant public debt in this country, are so 
great, that they cannot be exaggerated. — 
AMthout repeating, what has been so o’ften 

A inorc careful enquiry has shown rue that the true 
surplus of tlic public income was the time wlicii tliis 
was written much less than I imagined. For five years 
alter I7f)3 it was no more than per ann. For 

five years before 177 ^^ and tlie me^ 

dium for the whole duration of tlul peace hetweeu the 
last two wars was per according to the 

accounts in the second Tract on (.'Ivil Lilj^ily^ Part 8d, 
Sect. 4th. And from the commcncemcfii of the present 
p(‘ace to the present year 17 ^ 0 , the stated revenue iiab pn>* 
duced jiQ surplus. 
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said, of its increasing the dependance on'thc 
crown; rendering us tributary to foreigners; 
and raising the price of provisions and labour ; 
and, consequently, checking population, and 
loading our trade and manufactures; 1 will 
•onlv take notice of the following evils which 

»/ ^ O 

attend it. 

First. The execrable practices of the 
Alleti. These cannot be mentioned in lan- 
guage too strong. They aie increasing every 
day ; the nationgil debt, by giving occa- 
sion to theiiy^ is likely soon (with the aid of 
annual lotteilys) to ruin all honest industry 
among ns, and to turn us into a nation of 
gamblers. 

Secondly. * It must check the exertions 
of the spirit of liberty in the kingdom. I'he 
tendency of every government is to des- 
potism*; and in this it must end, il’ the peo- 
ple are not constantly jealous and watchful. 
Opposition, therefore, and resistance, arc often 
necessary. But they may throw things into 
confusion, and occasion the ruin ot the public 
funds. dTe apprehension of this must in- 
fluence all who have their interest connected 
with the preservation of the funds, and in- 
cline them always to acquiescence and ser- 
vility. 1 

But further.! It exposes us to particular 
danger from foreign enemies by inviting in- 
sults, and rendering us incapable of meeting 
war, how'ever necessary, without the hazard 

ol 
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of bringing on terrible convulsions, by oVer* 
whelming public credit. 

All these are evils, which must increase 
with every increase of the national debt ; and 
there is a point at which, when they arrive, 
the consequence must be fatal 

But to proceed to some further observa' 
tions. 

What has been said, has all sup- 

posed a sacred, and iwwo/’aZf/eapplicat'jon of the 
fund I have described, and ol^Al its earnings, 
to the ])urpose of sinking th^ national debt. 
The whole effect of it depends on its being 
allowed to operate, without iNTEKKur-- 
TiON, a proper time. But it may be asked, 
how this can be secured ? Or, by what me- 
thod an object, that must be co^itinualiy 
growing more and more temjAing, can be 
■defended against invasion and rapine ? — I 
might here mention the superintendency and 
care of the representative's of the kingdom’ 


' “ Eitlior the nation (Mr. Hume says, Essays, Vol. II. 
“ p. 145) must destroy public credl'j; or public credit will 
“ destroy tiie nation.” Mr. Gordon, in the Preface to 
Cato’s Letters, tells us, that Jlie great and good Mr. 
Trkxcu.vud had two things inucji at heart, namely, 
keeping England free from foreignlbroils, and paying off 
the public debts- He thought that one of these depended 
on tlie other, and tliat the being (/ the stable depended on 
the latter. Mr. Gordon adds, that he believed no one. 
who thought at all, could think Mr. Then chard mis- 
taken. 


the 
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the faithful guardians of the state, to whom 
ministers are responsible for the use they 
make of the public money. But experience 
has sfiewn, that we cannot rely on this secu- 
rity. — ^The difficulty, therefore, now men- 
tioned, is the veiy greatest difficulty the na- 
tion has to struggle with in the payment of 
its debts. 

The sinking fund was established in tlie 
year 1716, ^r soon after the accession of the 
pres^fitH^mil}^ at a time when the public 
debts, .though not much more than a third of 
what they am now, were thouglit to be so 
considerable ao to be iilarming and danger- 
ous. It was intended as a sacred depo- 
sit never to < be touched ; the law which 
established it declaring, that it was to be ap- 
plied to the payment of the principal and 
interest f of such national debts and incum- 
brances, as bad been inci^rred before the 23th 
of December 1 7 16 ; and to no other use, intent, 
or purpose whatever . — ^The faith of parlia- 
meni, therefore, as well as the security of the 
kingdom, seemed to require, that it should be 
preserved carefully and rigorously from alie- 
nation. But, ifiotwithstanding this, it ha.^ 
been gerierally aliepated ; and the produce of 
it employed, jn (helping to defray such cur- 
rent expences a/i the exigences of the state 
rendered necessary. 

In order' to .justify this, it has been usual 
to plead, that when money is wanted, it 
mak^s no difference, whether it is taken from 
3 hcn(:e, 
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hcnd'e, or procured by making a new b)an. 
Ibit in truth the difference between these 
two methods of procuring money is no less 
than 'tnf niic. — For, by employing tlie slvk- 
hrvG I'TTXD in bearing current expenccs, 
rather than borrowing new money on new 
funds ; the state, in order to avoid giving 
simple interest fot money, is made to alienate 
money, that 7nust have otherwise been im- 
proved at coinpouAd interest-, and. which, in! 
time, would have necessarily increa&’t;diT5’n7/y 
sum. — Flad a faithful use been m.;^de from the 
first, of only one third of produce of 
th^fund, the greate?it part dr our present 
debts would now have been discharged — 
Cafi^t be possible then to think, without the 
deepest regret, of that misapplication of this 
fund, w hich, whth the consent of parliaments 
always complying, our ministers luive prac- 
tised t 


'' Tlif principal ob'^crvatlons in tin's Chapter, 1 have 
Jtiven jubt as rhiy uceurred to rny thoughts, without 
knowing tliat any of tlicin had been made by otlier 
writer?. Sonic proposals and observations of a similar 
nauire, 1 liav'e since found in an exce llent pamphlet pub- 
lished in entitled, An Us^uy tht' National Debts 

p this kingdom, whtn ’cin the imjiorlutne of discharpngihem 
/• comidei'ed, and some general' ?!iia<ila\ alont the nature 
and tfimcif of the Sinking Fcni> e.ijarnined and rcmoind. 
In a Lelier to a Mender ef the Jio/oe ef Commons. 
Petit/h edition. 
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SUPPLEMENT. 

THE following account of our PublU 
Funds m ^encTnl, and of the Sjnkuxg Fund 
in particular, has ing been, published in an- 
otlver work too incorrectly, I have thought 
proper to introduce it here as a Supplement 
to the prctfcxling Uhapter.^ 

■i/ish Funds have been all formed 
irStot,he tour following classes or divisions. — 
Tire AooKArATE Find; the Soutii-Sea 
I'und; the G'Eneral 'Fund; and the Sink- 
ing Fund. 

The ylgg 7 ’ogafe Fund v\'as established by an 
act of Geo. 1 . cap. Jl’. in 1715. It had this 
name given it, because it consisted ol'a great 
variety* of taves and surpius(\s of taxes 
which were in that yepv consolidated, and 
given as a security for the discharge of the 
interest and principal of debts due to the 
Earik of Engla 7 >d, and some other jniblie 
debts; and also for thepayment of .X' 1 20,000 
per annum to the civil list. Into this fund 
w'ere brought Lhe two-thirds and onc-halt 
subsidy of tonnage and poundage ; half the 
inland duties 4m tea and coffee ; the house- 
money grantcdl'by the 7th of tVilL III.; the 
duty on hops', the duties on low Vvines, 
brandy, ahd spirits; all arrears ot 

land-taxes ; all jiublic monies not appro- 
priated ; the Hirpluscs of the nine-penny 

exci.^c. 
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excise, of the five-sevenths of the Bank nine- 
penny excise, of the revenues in the annuity 
acts of the’ 4 th, 5 th, and ()th of Queen Anne, 
&c. and, by an act of tiie 1 st of Geo. If I. all 
ihe duties constituting the revenue of the 
cjyil list. 

d\he Soidh-Sca Fund was established, by 
stat. 3 Geo. I. Cap. p. in 1716 ; and was so 
called, because appropriated to pay the in- 
terest of the Soiffk-Sea company’s capital' 
It consisted of a duty on candles, aTTd Wfrtain 
imposts on vsines, vinegar, tpbaccci, alud 
Easf-J iiu’id goods. 

TIk; General fh/zr^was alsojestablished, by 
stat. 3 Geo. 1 . cap. 7. in 171th and consisted 
of a subsidy on goods exported ; a tax on 
hackne\ -coaches and chairs ; duties on soap, 
hides, stamf)s, and policies of insurance; 
^’700 p('r week letter -money ; a rrxhety of 
the inland duties yu tea and Coffee; and 
per annum, out of the hereditary 
excise on beer for the bankers annuities. 

• 

All these faxes were appropriated to the dis- 
charge of the interest of .^’7,808,087, (origi- 
nally cjA" 10,000,000,) capital stock of South- 
Sea annuities, together with charges of ma- 
nagement. 

All that remained of thci produce of the 
taxes thus digested into tiiise three funds, 
after satisfying the charges ilpon them, was 
in the same year (or 1 7 iti) carfied into a 
fourth fund, to which was given the name 
of the Sinking Fund, becailse appropriated 

to 
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to the purpose of sinking the public ddbts. 
The words of the act of the 3d of Gr.o. I. 
which established this fund, are, “ All the 
** monies to arise from time to time, as 
“ well of the excess and surplus of an act 
“ made this session for redeeming ihc funda 
“ of the Bank of England ; and of the ex- 
“ cess or surplus by virtue of one other act 
made likewise this session for redeeming 
the funds of the South-Sea company; as 
alsTJT hi the excess or surplus of the du- 
" ties and re^venues by this act appropriated 
** as aforesaid If \ and the overplus monies of 
“ the said General Fund by this act esta- 
“ blished, shall be appropriated to the dis- 
“ charging the principal and interest of 
** such national debts as were incurred be- 
fore the 25th, of December, and 

“are declared to be national debts; and to 
“ or for no other use, intent, or purpose 
“ whatsoever.” The transactions with re- 
spect to this fund make a very important 
part of the history of Britain ; and furnish 
us with a striking instance of the depra^'ity 
and folly which often ruin kingdoms. 

Before its establishment there had exi.sted 
many smaller /hwnfs of the same nature ; that 
is, such duties or taxes had been provided lor 
paying the intdrests of particular loans, as 
afforded surpluses by which the principal 
itself was to be gradually redeemed. This 
w'as the common practice in the reigns o^ 
King fEtlliam v.hd Q.iKcn Anne. Most of the 
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puKlic duties were given for terms of yeSrs; 
and at the end of those terms they ceased of^ 
course, unless continued for farther terms by 
new acts of parliament: And, in genefal, it 
■<was provided, v\ hen any money was raised, 
^at the principal should be cancelled either 
by time, as in the case of the sale of long 
and short annuities, or by the surpluses of 
J^e duties charged with the payment of the 
interest. This was art excelleqt plan ; brtts. 
it was by no means carried into«ex««ution. 
In the year i 720, most* of the long and sl>ort 
annuities were converted Anto redeemable 
perpetuities, at the'expenc^bf above three 
millions ; and the surpluses of the duties 
charged with particular loans were often so 
broken into, by being either charged with 
new loans before they had cancelled the old, 
or spent on current services, as to, be ren- 
dered. incapable of answering^ tlic end in- 
tended by them. In consequence partly of 
this bad inanqgement, the public debts at the 
accession of the House of Hanover ucre so 
much increased as to be generally reckoned- 
inai/ppor table ; and their reduction was made 
one of the first objects of parliamentary at- 
tention. This gave rise, in I71b‘, to the 
institution of the fund of \\hieh we are 
giving an account, the lath It ot which was 
(as has been generally said]) Sir LloLcrt U’al- 
polc, but, in reality, Ikivl Stmthope. All 
the taxes, except the land-tax :uid six-peace 
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bushel malt-tax were then made pcr^ 
petual, and distributed into the three /uw/s 
which have been described, the surpluses 
of which, for ever afterwards, were to be 
held sacred, and to be a})plied inviolably, 
according to the words of the act just recited, 
to the redemption of the national debt. 

A considerate person might have suspected, 
that the same causes which had rendered 
lirmer partial appropriations ineffectual, 
would" destroy the efficacy of this. There 
seemed., however, to be reason for hoping 
the contrary : ^,or. 

First, the ftscure happiness and glory of 
the kingdom w^ere thought to depend “ on 
this appropriation ; and the law which esta- 
blished it was declared to be a fundamental 
law of the realm. 

Secondly, in conformity to these senti- 
ments, the \v ords of this law were made as 
strong as possible ; and, in order to give 

^ Thf^^e taxes hafe been always voted by parliament 
from year to year; and arc, oi^ this account, di^tin^^wi^hed 
by tlie name of the annual taxes; and wholly employed, 
as far as they will go, in bearing the current expcnccs of 
every year. 

^ The alarm occasioned about this time by the public 
debts (which have been 6ince twice doubled) and the 
eager expectations en; ertained from this fund, appear 
remarkably, from a fict just mentioned; or from the 
conversion (at the expehce of three millions) of most of the 
long and short annuities-then subsisting into redeemable 
perpetuities, in order to subject them to the operation of 
this fund. 

additional 
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additional force to it, a repetition of it, m 
the same words, was inserted in an act of 
the 5th of Geo. 1. cap. .3. Farhcular notice 
should be taken of these words, 'i'liev ofder 
^kat all the surpluses of the taxes then juade 
Xg^etual, shall be apj'dicd to the discharge 
[()f tFie public debts, and to no other use or 


intent whatever. 


When, th(’refore, 


de^ had been paid otl'. the addition arising 
fropi that |Xivinen^ to the surpluses (or the 
annuity di.sengagcd by it) became ft part of 
the fund, and, togetiicr Vith it, v as be 
employed in discharging farthih' ucbts. And 
the same being true <ft' ever}' Recessive an- 
nuity disimgaged by every payment, the 
fund, if never misapplied, muiit necessarily 
have operated in sinking the public debt, in 
the same maiTner tliat money accumulates, 
when put out to bear compound interest- 
And in tins way X\\\sfiind did in J^ct operate 
for a few years. While in its infancy, it 


Avas w atc’hed with great care, dlie improve- 
ment and the inviolable application of it wa.s 
recommended in most of the speeches from 
the throne, ai.d echoed back in the addresses 


of the House of Commons, ft is particularly 
observable, that so well did our ministers 


then understand the natm’e and importance 
of t\\\sfw7.d, that rather thanlencroach upon 
it, they frequently borrowed Jnoncy in order 
to defray the necessary cxpftnccs 9t govern- 
ment. From some publications in 1726 it 
appears, that some persons Ifad been led to 
5 appreliend 
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aj^prehend this zeal of the ministry -^‘ould 
not be permanent,, because it was not their 
interest topay off the public debt, on account 
of die dependence and influence created by 
it. In answering this objection, the writer^S* 
on the side of the court called such an rTp^; 
prehension an indecent jecdomy, and took 
upon them to assure the public, “ that in no 
" possible exigence of atfairs could our pii- 
nisters cyer approve of ^r recommend the 
“ alienation of the sinkihg fund." Hapjiy 
would it have be 6 n for Britain had lliis 
proved true: ,|$»ut in a little time it appeared, 
that the apprehensions M'hich had been stiled 
indecent jeulthisics, were too well grounded. 
Men in powQr came soon to see, that this 
Jiind was advancing too fast in its opera- 
tions, and to change their zefil for it into a 
resolution to destroy it. 'I'liis will abun- 
dantly app ear from the follov iiig facts. 

Charging the income of the sinking fund 
with the payment of the interest of new 
loans, is an encroachment upon it, no less 
subversive of its ethcacy, than depriving it 
of gross sums; there being no difl’crcnce 
betw een taking from it the annual interest 
of a sum, and that sum itselti Between 
the years 1727 arid 1/32 several incroach- 
ments of this |iind had been made upon it; 
but, being of [.a less obvious nature, they 
passed wkhout^any particular opposition. 
The finishing blow was given in th« year 
1733. In tha't year, in order to keep the 

land- 
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land-tax* at one shilling in the pound, it was 
necessary either to borrow half a million for 
the current service, or to take half a million 
from the sinking fund. The last methocf was 
f^osen ; and proposed hy Sir Robert IValpole 
i^-o^tl:e House of Commons. Long and 
warm debates ensued. A proposal to alie- 
na^, in a time of profound peace, a fund 
■viyUich the law had made sacred, and the 
alienation of whidh no possible exigence qj 
public affah's could justi^^, only for thJT'sake 
of keeping the land-tax for qne •year »t one 
shilling in the pound, justV kindled the 
indignation of the patriotic party. They 
urged the prohibition of the law, the faith 
of parliament, and the security of the king- 
dom. The proposer of the alienation was 
reminded of his inconsistency and treachery. 
In endeavouring to beat down that very mo- 
nument of glory wlvch he had ^Doasted of 
having erected for himself; and Sir Jahn 
Barnard warned him, that he was drawing 
upon himself the curses of posterity. l?ut 
all arguments were vain. The ministry 
pleaded that the landed interest wanted ease; 
that there was no occasion for being in a 
hurry to pay the national debt ; and that tlife 
circumstances of the kingdom had altered so 
much since the establishment of the sinking 
fundi that the competition tHen among the 
public creditors was, not who j^iould be 
first, but who should be last^ paid. Thus 
VOL. I. X argued, ‘ 
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argued, among others, Sir Robert Wa^olc: 
Ills reasons prevailed ; and the House of 
Commons consented. 

Tli’e practice of alienating the sinking fund 
having been thus begun, went on of course,^ 
In the liext year, or 1734, , 3 ^ 1 , 200,000 w^s 
taken from it. In 1735, and 1730, it \i'as 
anticipated and mortgaged. 

Thus expired, after an existence of a f^w 
''years, i\\e> sinking fund; that sacred blessing 
(as it’W'as once tl)ought) and the nati 9 n’s 
ofily hope. , Could it have escaped, it would 
long before tl^s time have eased Britain of 
all its debts, ^'nd left it safe and happy. 

In order to'obtain a juster Sense of this, 
let us here compare what it luould have done 
had it never been misapplied, with what it 
has done. ^ 

. Though the act that established it wa.s 
passed, as 'already said, in 1/10, it did not 
begin its operation tilf 171 <), when three 
quarters of a million in old Exche(|uer bills 
•wefe paid olF with it. The intermediate 
time had been employed in laying the foun- 
dations of tliis fund, and providing an in- 
come for it, by a general reduction of the 
public debts, from an interest of six per 
cent, and other higher interests, to five per 
cent. What made this reduction then prac- 
ticable was a I rapid fall of the interest of 
qioney, wh^ch begun (in consequence of an 
increase of trade producing an influx of 

money) 
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monejj a little before the accession 1 he 
means used bj government for accomplish- 
ing this reduction were, first, the addition 
(at Michaelmds 1717)’ of the interest of some 
debts bearing five per cent, to the principal, 
,in order to make use of the produce of the 
takes ’which should have paid that interest, 
in j discharging the bankers debt and some 
other debts bearing six per cent. 

\ Secondly, loarls at five per cent, obtained 
craefly from the Bank, and the \‘^ou'th-Sea 
company, to pay off such of tlie pubke cre- 
ditors as did not chuse to Accept a lower 
interest than six per'cent. 

After this reduction, the three funds, be-^ 
fore described, produced a surplus of above 
half a million per annum. In 1727 this 
surplus was increased to ^(^939, 103, and in 
1733 (the year when the practice 'of alie- 
nating it begun) it, had been increased so 
much by the redemptions made with it, 
and by a second reduction of interest in 
1727 from five to foar per cent, that its 
medium for five years had been ,^ 1 , 2 12 , 000 
per annum. Had it, from ^ the year 1732 , 
been allowed no increase beyond this sum 
(except from the interest of debts paid by it), 
and been applied for the first twenty-five 
years to the payment of debts bearing four 
per cent, interest, and afterwards to the pay- 

* The lee;al interest of money wa| reduced in 
ftom six to live per cent, 

X 2 ment 
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ment of debts bearing three per cent, k would 
(in the year 178I) have completed the re- 
demp^tion of more than one hundred and 
sixty millions of debt, leaving the public 
during this whole period, in possession qf, 
all the surpluses which have arisen in die.- 
revenue beyond i ,2 1 2,000, except those 
produced by redemptions. It is not possible 
to conceive the beneficial effects with which, 
this would^ave been attenfded, or the vigour- 
whicPTvv'ould have ,been all along givcii'^ to 
public* credit by such a fund, and by the 
prospect it wvuld have given of the total 
annihilation irra few years of all the public 
debts, and the disengagement of the taxes 
supporting them. !No person who duly at- 
tends to this, and wishes well to England, 
can avoid execrating the policy which first 
produced, and has since continued, the alie- 
nation of ^ie sinking fiqid,iim\ converted an 
expedient for saving the kingdom, into a 
supply for extravagance, and a support of 
corruption and despotism. This, however, 
is a policy which it may be expected nu'n in 
power will always use when they can ; for 
few of them (except when well watched) 
have ever shewn themselves superior to the 
temptations of power, or virtuous enough to 
avoid using all means to extend it. 

Many schemes of different kinds have 
been forrfied for paying the public debts; 
and certain it^ is, that nothing can be of 
Kiore importance. But the nature of things 
3 doth 
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doth not admit of any method of doing this’ 
so expeditiously and effectually as an unalie- 
nably sinking Jiind; for in such a fund (it has 
been shewn) "money is improved at com- 
pound interest, and therefore in the most 
perfect manner. The writers, therefore, 
wholiave employed themselves in contriving 
suefi schemes might have spared their* la- 
bour. The best of all schemes has beer; 
Tbog known and Established, andVsceiji^ed all 
the weight and efficiency which coxrld be 
given it by the most solemn icts'of the*legis- 
laturc. But no legislature cal give security 
against itself. ISo parliamenj can do any 
thing which it may not undo. 

M^e have now seen what the sinking fund 
WOULD have done, had it suited the views 
of the British ministrv in H733 to sutFer it 
to go on with its operations^ ^^et us nest 
compare this with what it has done. 

In 1737 and 1738, a million of the stock 
of Bank annuities and two millions of. the 
.stock of South-Sea annuities were redeemed 
w'ith it. For twelve years after 1738, it 
was wholly applied to the current expcnces 
of every year. In 17^9? interest of 

near fifty-eight millions of the public debts 
was reduced from four to three and a half 
per cent, interest for seven years, and after- 
wards to three per cent. for.eVer. , But not- 
withstanding the great addition which this 
third- reduction of interest made to the shiking-^ 
fund, no more than three millions of the pub- 
lic 
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lie debts were redeemed by it, during* the in- 
terval of peace between the years 1748 and 
1 756 .» 

By an act of the 25th of Oeo. II. 1752, a 
change was made in the sinhing fund, which 
it is necessary to mention. 

Before this act the sinking fund consiked 
only of the clear surpluses of the aggregate, 
*<the general, and the So?ifh-sea company’s 
funds ^ By*^the war, whi(*h begun in 1 74(57 
there was an addition made to the public 
debts of nea’r tl/irty-tw^o millions. This oc- 
casioned a grdat increase of taxes ; and the 
practice was, (whenever any new tax pro- 
duced less than the interest wdth which it was 
charged, to m*ake good the deficiency out of 
the sinking fund, and afterwards to replace 
the sum taken /rom it out of the supplies 
for the follc^wi^ng year. But whenever a tax 
produced more than thccharge upon it, the 
overplus, instead of being carried to the 
sinking fund, was made a part of the sup- 
plies for the year. By the act just men- 
tioned, all the netu taxes, together with all 
the anfiuities torthe payment of which they 
had been appropriated, were ordered to be 
carried into the sinking fund, and formed 
into one general account. Most of the new 
taxes having proved deficient, this fund at 
first lost qiore ^jjan it gained by the change. 
But the loss*was afterwards more than made 
up; first, by the saving which was pro- 
duced by the reduction qf intetest from three 
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and a half per cent, to three per cent, in 1757 ; 
and, secondly, by the addition, in the same 
year, of the salt-duties to this fund, ,after 
they had completed the redemption of a 
million, with which they had been charged 
in 1 74!^. 

'Ihe war which began in 1756^, added 
seventy-one millions and a half to the public 
debts. This produced a new increase of 
'«xes, ^"hich (in' conformity to't^ie conso- 
lidating act just mentioned) were .brought 
to the general smking fund ai^coant, together 
with the annuities or interest'!* with the pay- 
ment of which they were chared. And it had 
been, till the last war, the constant practice 
to carry every new fund or tai, imposed for 
paying the interest of a loan, into the sinking 
fund-, in consequence of T^ich this fund 
gained when the tax happened fo pro- 
duce more, but lost w’hen it produced less 
than the interest which it had been given to 
pay. The sinking fund, therefore, wfiich,* 
before the consolidating act, consisted only of 
the surpluses of the aggregate, general, and 
South-sea company’s funds^ cqnsisted after- 
wards of the clear surplus of all the appro- 
priated taxes. Th^re wjas only one excep- 
tion ; namely, the additional tax upon houses 
and windows, granted in 175 8, towards pay- 
ing the interest of four millions and a half 
then borrowed. This tax wasmever made a 

y See second Tract on Civil Liberty, p. 147- 

' part 
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. of the sinhingfund ; and, having always 
proved deficient to the amount of about 
^43,000 per annum, the deficiency was 
constantly made good by the sinking fund, 
and afterwards replaced from the sup- 
plies. 

Before the last reduction of the interest'of 
the public debts, the sinking fund, having 
suffered greatly from various encroachments 
'^pon it, produced little mpre than a million 
per ami. But after this reduction, and its in- 
crease, by the addition of the salt-duties, it 
produced near/ two millions per aim. In 
1 764 it produced at Michaelmas, after making 
good deficiencies, 2,1 05,000 nearly. For 
five years after 17^4, its average produce, 
reckoned to Christmas in every year was 
^2,234,780. five years, ended in 1774, 
its average produce (after making good 
the deficiAicy of the fund in 1758) 
was .s^ 2,6 io, 759. In * 1775, it produced 
^^2,917,869. In 1776, .is, 106, 517. In 
1777; it was charged with an annuity of 
,3^100,000 per ann. to the civil list; and, 
after paying three quarters of this annuity, 
and half a year’s interest of five millions bor- 
rowed in that year, it produced from Oc- 
tober 1776 to October i777> 5^2,685,669, 
From October 1777 to October 1778, 
1779, and 178(), it produced .^2,442,o63, 
i2, 267, 399, ^i'2,403,017, after paying the 
said annuity, and also after making good 

the 
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the deficiency of the fund in 1758 , and &ll 
the deficiencies * of the new taxes. 

It appears from this detail, that after the 
peace in 1763 the income of the mnhing fund 
increased considerably. The causes of this 
have been partly the falling in of life-annui- 
ties, -^nd the greater productiveness of the 
taxes occasioned by the increase of luxury. 
But the principal cause was the falling in of 
,tbe interest of’abput ten millions and a half* 
of the public debts which were discharged 
during the twelve years of ]peace betwe’en 1 763 
and 1775. This diminution'^ of* the public 
debts was made, not by the sinking fund, but 
bya contribution from the East bidiaCom^any 
of ^ 400,000 per ann. begun , in 1768, and 
continued for five years ; by the profits of 
ten lotteries ; by the composition for main- 
taining French prisoners; s^e of french 
prizes taken before the decla/at^n of war 
in 1756; and other ‘extraordinary receipts, 
amounting in all to above eight millions. 
Thisy««i/, therefore, did not pay off more 
than two millions and a half, the rest of 
its produce having been employed in bear- 
ing the expences of (he peach establishment, 
which, during tlia^ period, were not much 

These deficiencies have liad two causes. First, the 
unproductiveness of some of tlie new taxes : and,sor‘ondl3r, 
the commencement of the interests ofithe loans before the 
new taxes could be collected, tfie payment §i' which in- 
terests^ therefore, fell on the Sinking Fuiid. 

lcss»- 
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less than double to what they had been in 
any former period. 

To the sum just mentioned, add three 
millibns paid off in the peace between 
1748 and 1756, and three millions paid off 
in 1736 and 1737 > and it will appear that 
the whole amount of the public debts^aid 
off by the sinking fund, from its first aliena- 
tion in 1733, to the comruencement of the 
'American war? is only eight millions and a 
half. 

‘It Jias b?en saidf, that when money is 
Wanted for (y fraying public expences, it 
makes no diffirence whether it is obtained 
by diverting thte smking fund, or by a new loan. 
I have taken notice of this fallacy in page 297. 
Money in a sinking fund, if never alienated, 
is improved, I have -shewn, at compound in- 
terest; .bat, wjfen procured by a loan, bears 
only simphj interest. A nation, therefore, 
whenever it applies the income of such a 
fund to current expences rather tlian the re- 
demfption of its debts, chuses to lose the 
benefit of compound interest in order to 
avoid paying simple interest ; and the loss 
in this case is eq^al to the difference between 
the increase of money at Compound and sim- 
ple interest. The following calculation will 
shew what this difference is. 

One penny ppt out at our Saviour’s birth 
to five pen cent, 'compound interest, would, 
in the year X79l> have increased to a greater 
sum than would be contained in three 


HUNDRED 
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HUNDRED. MILLIONS of earths, all solid 

gold. But, if put out to simple interest,. it 
would in the same time, have amounted to 
no more than *seven shillings iAND ’six- 
pence. All governments that alienate 
destined for reimbursements, chuse to im- 
prove -money in the last rather than thejiJrsf 
of these ways. 


ADDlTlONAtr 
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ADDITIONAL OBSERVATIONS, 

BY 

THE EDITOR. 


^HE preceding account brings down the history 
of th# Sinkilig^und to the time in which the 
fourth edition or this work was published. It was 
the intention of Dr. Price in the fifth edition to 
have given an account of the new Sinking Fund 
which had been established in the year 1786; 
but, while engaged in preparing that edition, he 
was.seized by a disorder which soon terminated in 
his death, and ofit a final period to that and all 
the other ad^iti(jns with which he meant to im- 
prove the present work. — Being anxious in some 
degree to fulfil his intentions as well as to render 
justice to his memory, I published in the follow- 
ing year (1792), an account of his writings on the 
public finances, with a view principally of intro- 
ducing the subject of the* pew Sinking, or Con- 
solidated Fund, and of noticing the great, though 
unacknowledged assistance Which the Minister 
had derived from hfe councils in the formation 
and establishment of it. 

That pamphlet has long been out of print, and 
as 1 am uncertain*^ whether I shall ever publish an- 
other editiofi, I know of no better method of per- 
petuating my original design in writing it, as well 
ts of supplying, (though very imperfectly), what 

Dr. Price 
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Dr. Price vvas prevented from accomplishing, than 
by inserting the following chapter, which contains 
all that is most important on the subject in that 
work. 


An Account of three different Plans for redeeming 
the National Debt, which were formed by Dr. 
Price in the year \TSQ, and communicated by him 
at that time to •Mr. Pitt, the Chancellor of the 
Excheffuer. 

The measures which had been recommended ijyi 
the King’s Speech during the ^mihistratibn ^of 
Lord Lansdown were too little ijpgarded by his 
immediate successors, 't'he same destructive plan 
of borrowing money vvas adopted id the year 1781* 
which had been invariably pursued for the ten 
preceding years, and a needless addition was made 
to the capital of the public debt of near five 
millions more than the sum aiJs^^ced. .When 
Mr. Pitt returned to power, the loyn?^ which w'ere 
still necessary to dischaige the expences of the late 
war, were conducted upon better principles. The 
plan of borrowing at a high rate of interest, which 
had been so often recommended by Dr. Price as 
the best means of facilitating the redemption of 
tlie debt, was now adopiild, and^lmost the whole 
of the Navy, Victualling, and Ordnance arrears 
were funded in a stock/bearing an interest o^Jive 
per cent. In the year* 1786 this improvement in 
the method of borrowing was succeeded by others 
of greater importance. The public accoqnts were 
thrown into new order; the formen* divisions of the 
taxes into four classes under tfie natfces of the 
Aggregate, the South Sea, the Cfeneral, and tbe^ 
Sinking Funds, were abolished, and all included in 

one 
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one fund called the Consolidated Fund., The sur- 
plps remaining, after deducting from the whole of 
the taxes thus consolidated all the expences of the 
pubHc debts and the Civil List, correspond with 
what was formerly called the Sinking Fund. Out 
of this surplus a million annually was appointed 
by Parliament to be applied to the gradual dis- 
charge of the public debt ; and it was onfy what 
remained of it after this deduction that was to be 
disposable for the expences of tbe peace-establish- 
ment. — This was undoubte^lly a very important 
measure, ‘and well deserving the praise which the 
Minister assumed to ‘liimself as the author of it. 
Frorn a slight perusal, however, of the present and 
of the other wOrks of Etr. Price, it will be readily 
seen that this subject had long engaged his atten- 
tion, and that \he nation is indebted to him alone 
for the first idSa of the measure, and for the very 
method in which it has been carried into execution. 
Had Mr. rilt, therefore, derived his information 
only from tho^ works, he would have had but 
little claim tp rhe lofty pretehsions which he made 
on this occasion ; but it v^ill appear from the fol- 
lowing account that his obligations extended much 
further, and that the hope which he expressed in 
the House of Commons of “ having his name 
inscribed on a Pillar to Public Credit, as its 
“ preserver and /•estorer,\ afforded no very equi- 
vocal proof thachis vanity knd awfihon were equal 
at least to his merit and iii^gratitude. 

On the 8th of January,^ 1786, Dr. Price re- 
ceived a letter from Mr. Pitt, of which the fol- 
lowing is an extract : 

“ Deak ^ir, 

f 

“ The subject- of tbe papers which I enclose 

“ will, 



ty Editor: 319 

“ will, I 9 m sure, be an apology for the libeHy 
I take in troubling you, and in requesting your 
opinion upon them. When you have had suf- 
“ ficient leisure to consider them, I should be 
“ greatly obliged to you, if yon will allow me to 
“ hope for the pleasure of seeing you at any time 
“ that is convenient to you. — The situation of the 
revenue certainly makes this the time to esta- 
“ blish an effectual Sinking Fund. The general 
“ idea of converting the three per cents, into a fund' 
“ bearing a higher r^te of interest, wijth a view to* 
“ facilits^e redemption, you have on nsany occa- 
“ sions suggested, and particularly in the papqrs 
“ you were so good to send mi la^t year.* "il^he 
“ rise of the Stocks has made a)material change 
“ since that period, and I am inclined to think 
something like the plan I now* send you may 
be more adapted to the present 'circumstances. 

" There may be, I believe, some inaccuracies in 
“ the calculations, but not such as to be very 
“ material. Before I form anySdecisive opinion, 

“ I wish to learn your sentimenty \jpon it; and 
“ shall think myself obliged to you for any in>- 
“ proveinent you can suggest, if you think the 
“ principle a right one ; or for any other proposal - 
“ which from your knowledge of the subject you 
“ may think preferable.” 

By the plan inclosed/ in this letter, w-hich Mr. 
Pitt intended to have festablished for reducing the 
national debt, it was proposed that lOy-rr^hlions 
of the three per cents, should be converted into 
744 . millions nearly of Jive per cents, by changing 
each a^lOO stock in the former, wh^ch bore an 
interest of 3 per cent, into a capital* of .^ 69 ...] 0 ,f. 
in the latter, bearing an interest! of ^3...9.?...6£4» 
This would have product an additional expence 
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of* 10,000 per annum nearly, which was to 
haye been deducted from the million surplus in- 
tended to be annually applied for the purpose of 
redemption ; and the remaining.sum of s^4g0,000 
was to have been employed in discharging the 
principal of this ^ve per cent, stock. 

The whole of this plan seems to be founded on 
a principle which Dr. Price had often ftubiicly 
enforced, and which he appears to have repeated 
in his private communications tp Mr. Pitt. But 
surely no principle could b^, more grossly mis- 
applied. if a judgment were to be form^id of the 
efficacy of a conversion of stock in redeeming the 
public debts from its feeble operation in the pre- 
sent instance, 5t might well be concluded, that 
instead of quickening, it retarded the progress of 
redemption : for a million annually applied in this 
manner would' not have discharged the 7-*^ mil- 
lions of Jive per cent, stock in less than 44 years, 
or in a shorter period than it would have dis- 
charged 1074- n^lions of the three per cents, at 00. 
In the year the three per cents, were between 
f>0 and 70, and therefore* had this scheme been 
carried into execution, it would have been at- 
tended with the same disadvantage to the public 
as if 20 per cent, had been then paid on the prin- 
cipal, more than the market price. In delivering 
his opinion of thi? scheme^r. Price very strongly 
urged his objections to iti and Mr. Pitt appears 
from the following letter w be impressed by his 
arguments. * 


Jlolu’ood Hill, Jan. 15, 178(5. 

“ Dear Sir, 

I am much tibliged to you for the observa- 
“ tions you have been so good to send me on the 

“ pajicrs 
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“ papers J troubled you with. They appear *to 
“ me on the whole very convincing. I shall 
think myself much obliged to you, if you 
would do me the honour to call an) moaning 
“ after Tuesday *next in Downing-street, when 
“ you have done with the papers. And if it 
“ should be in your power to Jet me know the 
“ day before, and to fix an early hour, I can be 
“ certain of being at leisure. The reason of my 
“ making this request, is, that I think some points’ 
“ may occur which may be better fjxplained in' 
“ conversation than by writing, and I am anxious 
“ to avail myself to the utrnbst of your asJsistanqe, 
“ where it may be so material.' I a‘m, deSr I^ir, 
“ with great truth and esteem, 

“ Your most obedient and faithful servant, 

“ W.' Pitt.” 

In consequence of the interview which Mr. Pitt 
had requested in this letter; he was at length* so 
far convinced of the weakness anci»insufficiency of 
his plan as to throw it entirely aside^ apd Dr. Price 
was induced to commTinicate to him the three 
following plans of his own. 


Voi. I, 


Y 


PLAN 
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PLAN L 


Million per aim. Surplus aided by the falling in of the 
Temporary Annuities, Life Annuities, Expenees of 
Management, and converting fixty millions of the tince 
per ^ceiith into four per cents, by provldingMn the first 
‘ fiTe^.years ^600^00 per m 2 n, for paying the difterener 
^of Interest. 


Fund. 

Stock 

HEDKEMED. 


3 per Cents, redeemed. 

Surplus 

Received in Ejfchange 
for six milliorfc of three 
per ce7its\ converted 
into 4 per cents, at 18-^ 

1,000,000 at 75 .. 


per cent 

Interest of ^1,333,333 

1,100,000 at 75 .. 

. . L4C6V;C€ 

and ^1,4GG,GGG 

Expence of management 

. . . 84,000 


at 562 J per million . , . , 
Short annuity fJr ten 



years lapsed 

Life Annuities lapsed, at 

j£^2000 per ami 

Management on the Short 

. .125,000 


, b,ooo 


Annuity 

Received for 18 (millions 
of three ^ p(^' cent%. con- 
verted into four per 

35! 


a nls. at 20 pc^ cent. . , ( 

3, GOO, 000) at 7H. . 

..4,015,384 


One 
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• Fund. Stock redeemed. 

3 Cents, icdecmrd. 


One year from the first 

payment ! . . I51 12^926 at 78 ... . l5'12G^828 

Interest of .^^4,615,384 

and ^1,426,828 181,2GG 

E\penee of management .... 3,61 1 

Life Annuities lapsed 2^000 

Received for 12 millions 
of three per cents* con- 
verted into four *per 

cents* at per cent. . .*(2,400,000) at 81 . . • 962, 962 


Two years from the first 

payment 1,299,803 at 81 .... 1,604,695 

Interest of .2^^2,962,962 

and ^1,604,695 137,029 

Expence of management .... 2,568 
Tdfe Annuities lapsed 2,000 

Ficceived for 12 millions 
of three per cents, con- 
verted into four per 4 per Ceuti, reJeerard. 

cents* at 20 per cent* * , (2,400,000) at par, 2,400,000 


Three years 1^400 

Inieiest of ^2,400,000 / 

and ^1,441,400 ,(153,656 

Expcnce of management. . . 2,160 

Life Annuities lapsed I , . 2,000 

Received for 12 millions 
of three per cents, con- 
verted in four per cents. 
at 20 per cents (2,400,000) 


1,441,400 


, 2,400,000 


y 


row 
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Fund. Stock ^kedejemed. 

4 per Cents, redeemed. 

£ £ 

Foui^years l,59952l§ 1^599521^ 

Interest of .^2,400^000 

and 599, 216 159,968 

Expcnce of management .... 2,250 

Life Annuities lapsed 2,000 

Exchequer Annuities lapsed . . 56,250 


Five jiears^ 1,819,684 1,81 9,684 

Interest Of .^1,819,684* 72,787 

Expellee of n**ana^cment .... 1,023 

Life Annuities lapsed 2,000 


Six years 1 1,895,494 1,895,494 

Interest of .^^,895,494 7^,820 

Expence of management 1,066 

Life Annuities la^ed 2,000 


Seven years 


5 per Cent«. redeemed at par, 
1,974,380 1,974,380. 


&c. 


&c. 
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R^i i: 'Revenue. Stocks 

In 25 years aircr 


the first pay- ^ £ 

nient 5^,190^980 . . 13,409,809 three per ^nts. 

^ 52,959,990 four per eoiUs, 

19,953,049 live per cents. 


Total ^’80,323,508 

ip 30 years after 
the first pay. 

meat 653^45,500 . , 13^409,809 three per cents. 

^ 81,128,473 fou’i per-cents. 

lt\953,049 five per cents. 

Total .^114,491,991 


In 35 years after 
tiie first pay- 
ment 75011,358 . . 35,033,02s three per cents. 

93,074,910 four per cents. 

19,953,049 five per cents. 

Total .^148,002,190 


In 40 years after 
the first pay- 
ment 8,731,523 . . 7fi5''>375308 three per cents. 

935074,916 four per cents. 

19,953,049 five per cents. 


Total .^fl88,585,*^73 


^ 111 this plan 25 millloiM of stock ace. paid off in seven years. The 
fiuc per cents, therefore become redeemable at par, and the whole debt 
ni that stock is disidiarpjcd at the end of 15 years. From that period the 
payment of the four per cents, a 2 ;ain commences, ahd the whole of them 
f' paid off in tlic 32d year, from w hich time the 'throe per i.knts, continue 
bo redeemed at par during the remainder ef the term. 


ej,AN 
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PLAN ii; 


Million per annum Surplus, aided by the falling in of the 
Temporary Annuities, Life Annuities, Expence of 
Management, and ^600,000 per ^ ann. added to the 
Million Surplus by new Taxes, ^ or Savings, in the first 
five YearS without Conversions. 


Fun£». 


Stock rkbeembd. 


3 per Cents, redeemed. 

£ £ 

Sui^lus 1,000,000, at 75 ... . 1,333,833 

Interest 40,000 

Alanagement . . .^ 7^0 

Annuities lapsed 05,000 

Management on those 

AnnUjities 351 

Life Annuities lapsed 2,000 


One year i l,oXs,101, at 78 1,361), 360 

Interest -^1,081 

Management '-770 

Life Annuities lapsed . / *52,000 

Additional tax*^ GO, 000 


* The additioniU taxes have been introduced into this Table a year 
too late, by which th^ Fund loses the interest of s^600,000 for a year, 
*<.Iiat is, :A24,000 ; which would have made the free revenue, after 40 
year.H, about jC 4000 more than it is by this Table, and the total of Stock 
redeen^,ed in the same time about ^iOOjOOO greater. 


Two 
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Fund. Stock redeejIed. 

3 per Cents, redeemed. 

£ 

Two years 15171,952, at 81 . , , . 1,4^6,854 

Interest T 45,405 

Management 814 

Life Annuities lapsed y » . 2,000 

Additional tax 1 80^000 

) 

4 per Cents, redeemed. 

Three years 1,398,171, at par ... 1,398,171 

Interest * 55,927 

Management 78G 

Life Annuities lapsed 2,00C\ 

Additional tax 120,000 

Four years 1,57^,884 1,576,884 

Interest 63,075 ^ 

Alauagement 887 

Life Annuities lapsed 2,000 

Fxchequer Annuities lapsed 56’,250 
Additional tax 120,000 

Five years 1,819,096 . . . . . , . . 1,819,09G 

Interest 72,703 

Management 1023 

Life Annuities lapsed 2,000 

Additional tax ^ , 120,000 

Six years 2,014,882 2,014,882 

Interest .k . . 80^595 

Management 1 , 1 23 

Life Annuities lapsed 2,000 

Seven years 2,098,600 , , 2,098,600 

&C4 &c, ' &c. 


In 
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Free Revenue. Stocks redeemed. 

<£ :£ 

In 25 years. . . 5^212,370 . . 21^258,225 three per cents. 

32,75’.9^^18 four ]>cr cents, 
* 19,968^691 five per cents. 


Total 73, 996, 331 


In 30 years , . . . 6,069,709 , . 48,983,157 three per cents, , 

32,769,418 four per cents. 
i9,968,()91 live per cents. 

Total .^101,}21,266 


In'35 3^:ars . . v . 75060,130 . . 81,258,874 three per cents. 

32,7*69,4 18 four per cents. 

1 19,968,691 five per cents. 


Total ^133,996,983 


In 40 years .... 8^206,994 . . 1 18,784,226 three per cents. 

32,769,418 four per cents. 
19,968,691 five per cents. 


Total ^171,522,335 




. * At the expiration of 13 years ^£20, 780, 355 in thc/cur firr'cent'^, and 

4,074^,151 Stock in the three per cents, are paid off. From this period, 
ttieret’ore, the Jiuc per cents, become redeemable. These are all di^- 
chatged the beginning of the 20th year, and in two years marr the rr, 
mainder of the four per cents, is redei^ived. Fn>ni the 22d year the thia 
pa' cents, are paid off at p^.*r, to the end of the term. 


PLAN 
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•PLAN III. 


Million per ammm Surplus, aided only by the ftillinii; 
in of the Temporary Annuities, Life Annuities, and 
Expences of Management. 


Ff'ND. SXOCI? REj^EEMED. 

a ]>er rents.^^iodeclhed. 


Surplus 

. . !, 000, 000, at 75 . . 

. . 1,333,333 

Interest 

40,000 


Managements^ 

7-''>o 


Ten Years Annuities lapsed . . 25,000 


Life Annuities lapsed . 

2,000 


One year 

.. 1,067, 7.‘i0, at 7%.. 

. . 1,368,910 

Interest 

-0,067 


Management 

770 


Life Annuities lapsed . 

2000 



Two years 

1,1 11,587, at 81 . . 

. . i,;!72,3:9 

Interest 

^ 1,170 



Management . . •77- 

Life Annuities lapsed 2,000 


* Since these Tables were cornpiited, tlie^ expences of management 
h;»\r been rc'duced to Jb’450 per miliiou per aim. ; but the difleienc%^H3 
makes in the results is too inconsiderable to dc-erve notice. 


Three 
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Find. 


I’lirce years 

Interest 

^Iana|L»;ement 

Life Annuities lapsed 


Stock kedkemed^ 

f 

4 per redeemed. 

£ 

. • 1,155,529, at par .... 1 ,155,529 

45,221 

6*50 

: 2,000 

y 


Four years ^ 1,204,100 1,204,400 

liiterest 48,175 

Management 5/7 

Life Annuities lapsed 2000 

lyxeheqper Annuitic^lapscd . . 56,250 


Five years 

.. 1,311,503 

1,311,503 

Intcrc.'it ^ . . . 

.... 52,460 


Management 

738 


Life Annuities lapsed . . 

2,000 


Six years 

. . 1,366,701 

1,36G,701 

Interest \ . . . 

.... 54,668 


Management 

769 


Life Annuities lapsed . . 

2,000 


Seven years * 

1 

. . 1,424’ 138 .... 

. . . . 1,42-1,138 

&e. 

, &c. 

&c. 




* All the redemptions in the^e plans, after the first three years, arc 
«uppn«ed to be made at par. Exchequer Annuities, amounting to 36*80,000, 
fall to tue fond in the 20th ,\enr, and 36*404,832 per ann, (being the 30 
\ear» annuity^ ‘^2d year. 


Free 
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FfeEE Revenue. Stocks redeemed. 

£ £ 

la 25 years 3^892,831 . . 4^074,572 three per cents. 

30,390,243 four [>ertcehf^. 

1 8^)39, S75 five per cents. 


Tot| .^52,504,6*90 


In 30 years 4,579,731 . .21,056,177 per cents. 

34,283,074 fou^per cents. 

18,039,875 five per cents.' 

*rotal ^73,379,126' 


In 35 years 5,330,252 . . 45,41^6,595 three yer cefTIs. 

.. 34,283,074 four per conls. 

18,039,875 five per cents. 


Total .^97,739f544 
% 

In 40 years ... . 6,196,104 . 73,747^452 three per cents. 

34,283,074 four per cents, 

18,039,875 five per c^nts. 


Total .^126,070,401 


£XPLA^ 
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EXPLANATIONS AND REMARKS, 

r.Y 

DR. Pr!iCE. 


IN the, first of these plans ‘the three per cents. 
.supposed at 75, aud the difference of price 
between them'tind'hew fain percents, supposed to 
be I'n.ide ^first redeemable when under par, but 
irredeemable when above ^par till 6o millions of 
other stocks were redeemed, is reckoned at 18.^.— > 
The market ditleience of price between the present 
four per cents, redeemable at pleasure, and the 
South Sea three per cents, when this plan was 
forificd (the latter being then at 68) was above 20. 
Was it not reasonable, therefore, to expect that 
the holders of tliese annuities would eagerly have 
taken at 1 8-V per cent, an exchange of them for 
sycfi new four per cents, as those just described, 
and therefore much more valuable ?” 

“ .sLhS- • • 6'^- • - yd. for every .^100 three per 
cent, stock converted into \a four per cent, stock 
would have produced just ^1,100,000 for the 
conversion of six millions. for the conver- 

sion of every 1 00 stock v^iauld have produced 
.s£i, 200,000 for the conversion of six millions.” 

“ This conversion was taken in the first plan at 
I8w per cent, the first year, and only six millions 
were supposed tp be converted, and ,^1,100,000 
then gained for thp fund ; because the first year 
was supposed to be a year of experiment only, and 

therefore 
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therefor^ more liberal terms were supposed tA be 
offered. — Should the experiment have succeeded/ 
and the difference of price between the three per 
cents, and the new four per cents, hav^ risen 
above e£‘20, the former being above 'J5, acju- 
version might have be|n offered the second }ear, , 
at 20 per cent, of 18 millions into four per cents, 
not redeemable till a larger amount of stocks 
should have been previously redeemed ;#and after- 
wards in the three following years, h. third, a 
fourth, and a fift^ conversion, at ^he same priCe 
of twelve millions each year as spewfied in this 
plan, the amount of stocks to be previously, 
deemed to be increased every successive J ear, ; in 
consequence of which, the last 12 millions would, 
without any effect on the efficiency of the plan, 
have come to be declared the ISst redeemable of 
108 millions.” ' 

“ Should the Stocks have risen, as is supposed 
in these plans, greater sums than these specified 
would probably have been gained by thej proposed 
conversions, and therefore the yesults in the first 
plan increased. — Thdre were advantages, not im- 
mediately apparent, which would have been gained 
by these conversions. — First, the public wouJd 
have availed itself by them of the want of con- 
fidence in a plan of redemption which must more 
or less have taken place at first. For the less the 
public confidence had happened to have been, the 
greater would have been the effect of the regulation 
proposed in raising ^he valhe of the new four per 
cents, and consequently in gaining money for the 
fund.” 

“ Secondly, it is particulgu^y worth attention 
that it would have diminished tl»e l(5ss that rniglit 
have accrued from an interruphon of the scheme, 

should 
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sl)Oiild an interruption have happened after 
<5^600,000 per ann. had been added to a million 
surplus for carrying on the scheme. Should, for 
instancy, the scheme have been interrupted in the 
seventh year of its operation, and* after the fund 
.had increased, according jo the first Table to 
^’1 ,974,380 and redeemecr' 25 millions, and, by 
the 2d Table, to 098,600, but redeemed 
only eleven millions ; the public would have 
gained, byHhe measure of conversion, the excess 
of the interest of 27 millions ^bove 13 millions; 
and, therefore, the addition of , £000,000 pe? auh. 
h, the fund in the first five years (which both the 
first ^nd* second Talble suppose) would have been 
nearly replaced, if the plan in the first Table had 
been adopted. Two advantages, therefore, would 
in this way have been obtained. — 1st. The advan- 
tage of a redemj^j'tion of fourteen juillions more 
than could have been redeemed by the plan in 
the 2<d Tal)lc. And, 2dly, the advantage (should 
the scheijie have ever been resumed) of having 
liad 60 millions o,f four per cents, to be redeemed 
by' a Sinking bund, instead o'i 60 millions of three 
per cents, and consc(iuently a much more easy 
and rppid course of redemption.” 

“ At the end of the 40 years it is to be ob- 
served that the plan in the first Table would have 
redeemed 1 bBg niiflions, and the plan in the 
secoiul Table 17 It millions; but that even in the 
first /eu/' years the first plan would have redeemed 
in the same time only by millions, and but little 
more than the plan in the third Table. This 
jX'iuted out a f’rther and a very considerable re- 
commendation of thp first plan, and that was, the 
p.'irticular vigour- with which it would have ope- 
rat^ed at its outset,'- when vigour was most wanted, 

and 
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and would consequently have brought ihcj’vef>n- 
cents, into a course of redemption in six. years, 
which would not have been done by tlie second 
plan in less than 13 years, nor will it be do^ie by 
tile third (which is now carrying- into execution) in 
less than l6 years.” 


Such were the'observations and'argiunents urged 
by Dr. / rice in favour of the first piai^. But the 
Minister chose to adopt the tliird and th(3i weak^'sj;^ 
from an apprehension, if he adc)ptC(l*either«of the 
two other plans, that he should be obliged’ to 
load the country, in th5 course of five years, with 
new taxes to the amount of half a»million. Happy 
liad it been for the nation if he l\u] always enter- 
tained the sanic apprehensions. — But lie soon 
threw off every anxiety ot this kind, and in 
u much sliorter term than five years had very 
little hesitation in creating new taxes to llie 
amount of /y^'80(),000i/;rr a?mi^7/Z5 fifr purpo^'CS ill 
calculated to assist the operations of the Sinkiug 
Fund. 

From the inspection of this plan it appears \hat, 
with the aid of the temj)orary annuities, the ap^ 
propriated luiUioa will in 26 y^ars increase to four 
millions per annum, and redeem above 5(3 millions 
of Slock, and that in 40 years it will increase to 
more than six iniHicuis per cmiivniy and redeem 120 
millions of Slock. — Init it was directed by a clause 
in the Act of Parlic|ncnl which established ihi; 
plan, that the accmnnialMii of t]ie fund should be 
limited to four millions a yeiTr, ajid tonsequetuU 
that the eperation of ccjinpound^interest should lie 
changed into that (>f simple niterest just at Ttie 

liine 
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tiirt'e when it would have redeemed a greater por- 
tion of the debt in the next 14 years tiian it had 
done in the 2C preceding years. Compared, 
however, with w'liat Mr. F/(( first intended to 
have established, it deserves respect ; and though 
enfeebled aii;I inutilaied W his alterations, it cer- 
tainly aas capable of having done much in le- 
lieviug the country fro.n the press' ‘ of its 
burthen^ But the public debts ha iiicreascd 
since its establishment in a degre:- ;o u’.ormous as 
to render it now a matter of 1 llie consequ' nee 
what pjan «4tie Minister may ‘chnse to bdopt tov 
♦hdr redemption. 

‘^Thef foHov^ing ‘statements exhibiting a view of 
ihe national debt in the year 1786, when iiic 
Consolidated Fund was first established, corr;i>arcd 
with its amoun^ in 1802, afford but litiie en- 
couragement tohiope, from the direction in which 
Mr. Pitt and his successers have proceeded in their 
inaqagement of the finances, that the redemption 
of the public debt is likely to be s('on accom- 
j)lished, unless it be by a process whose operations 
are very diflefeni from thosv.of coni[>ound interest. 


Amount 
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Amount of the Funded Debt in the year 178^* 


^ ^ 
131,202 ExT'hcquer Annuities for 8 and 

22 years then worth at 5 per 

cent* 1,5:79,000 

23,000 Bank Annulti(| for 10 years Do. 8S,500 


82^317 Life Annuities, Itakea at 10 years- 

purebase . .1 823,170 

680,373 Bank Annuities for 7^ years, 

then worth at 5 per cent . . , . V3, 274,1 17 
404,332 Do. for 24 years Do 5,579,781 

“ # — I,.,.., . i.i^, 

l,323,22(i Life and iTemporary Annuities. 

then worth . . . / ^21*124.568 

Stock in the 3 per cent. Bank ai^d South 

Sea Annuities . 187ji711,254 

Ditto in the 4 per cent. Consolidated Bank 

Annuities *. 32,750,000 

Ditto in the 5 per cent. Bank Annuitic^ .... 17,869,993 

Whole capital of the Funded Debt . . j^^259,355,815 

The annual Interest and other charges payable on ac- 
count of this debt was stated in the Report front the 
Select Committee of the House of Commons, to be 
266,940, 


VOL. I. 


Z 


Amount 
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Amount of the Funokd Debt in April >802, 


\^80,223 per ann. Exchequer Annuities, • 
expiring in 3, 4, and 5 years, 
worth in present money* .... 207,002 

Life A<nnuitics granted chiefly before the 
present reign, and amounting to ^7^5, 1^)2 
per annurn^ valued at 7 purchase . .. 528,441 

Annuities with benefit of S^irvivorship a- 

niounting to ^540 per anninn 18,000 

^423,039 per annum Bank Annuities, ex- 

piring in 1808, now worth.. 2,236,900 
jfl,001,559 per annum Ditto, expiring in 
^ 1^60, now worth . 22,521,300 

.-L-J a- 

•Pres/pnt vaKic of Life and Temporary Ann\ 25,511,616 
Stock in. the three fer cent* Perpetual An - 

idiitiesf 466,674,587 

four per cejit. Ditto 49,425,085 

/i2>e per icnt. Ditto 50,478,03!^ 

Borrowed on a To inline in 1789 1,002,090 


593,091,156 

Dediiet the Stock redeemed by the Sinking 

Fund 59,588,904 


^ 533,502,552 

Imperial Loans, Stock in the’ 

3 per eeiits. unredeemed. . . . 7jl03,90f> 

,2 230,000 per ann. for 18 years 

worth 2,931,120 

. . .10,125,026 


I hircdeerncd Funded Debt of Great Britain A'5 13,627,578 


* Thr valnr^ of thesr and the foUovvinp; annuities have born computed 
at four per cent, and on the suj^position that they are payable half ii arly, 
f or this Stock X’ 18,001 448 arc stati I to be redeemed b\ the sale of 
the Land I’ax ; but while that tax is am ually taken in the “ VVas:> and 
Mean*” at the usual sum of two milL it would be aa absurd to 
deduct the stock thus redeemed from tb • amount of the public debt, a- 
it would be for a perso"'. who had sold nis est.ate to continue reckoning 
the produce of it ai :i part of his ycarl> income. It has, indeed, of late 
been the custom to d^ 3i€;na(e this tax by a different appellation, and tv) 
♦ all it a tax of 45. in 'he pound on peu>ions, place?, <Jxc.” leaving tl e 
w\..d land entirely out of the account. But such subterfuges ai e tc>^ 
couterapliblc even for thobe who have ferburse to then). 
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In the year 1716, when Sir Robert JFalfjole 
undertO( 3 k. to redeem the public debts, they did* 
not much exceed the sum of 46 millions :*But 
daring the courte of 22 years acciimulaticm and 
redemption proceeded with such equal pace,’ that 
in December 1738 , ^hen the produce of his 
Sinking Fund was vvh|lly alienated, those debts 
arrfounted nearly to the same sum with which he 
commenced his operations. In the yegr 1786 , 
when Mr. Pitt engaged in a similar process, the 
profusion of hiss [)redcccssors had so lar exceeded 
titeir eepAomy, as tb increase the pubiic debts to 
259 millions; but in less than 16 years from.tlge 
establishment of his fund, altUbugIt 60 millions 
nearly had been redeemed in the mean time^ 
those debts had swollert to the enormous sum of 
043 millions, and the annual expenditure necessary 
10 provide for them amounted to'such a sum as 
would have been sufficient in two years to dis- 
charge the whole debt when the first Sinking 
I'’und was established by Sir Robert ff'alpolc ! 

It should be observed that, in addition to the 
jniilion appropriated to,the redemfitioti of the debt 
in 1786, ll'.e sum of ^200,000 was annually 
' oted by Parliament for the like purpose, and thaj^ 
these sums, assisted by the temporary annuities 
■which have expired since that period, had re- 
deemed 40 millions nearly. Jlic remaining 20 
millions have been discharged by another Sinking 
Fund established in the year 1702, agreeable to 
the plan recommended in tlte preceding chapter 
c>f this work ;* the disign of which was to pro- 
' iJc that “ in all futire loans, £l per cent, on 
'he capital borrowed should be ^ipplled annually, 




together 


* See page 285. 
z 2 
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logdhcr with the acciimulatinc; interest, to the 
K'deinption of that capitital.” In consequence of 
the unprecedented expenditure of the last war, the 
annuaVamount of that fund, exclusive of the in- 
terest on the stock redeemed, exce'eds ^2,500,000. 

. Nor does this sum, great add enormous as it must 
appear to be, give an adequate idea of the whole 
expenditure of that disastrous period. Tlie Mi- 
nister tiiii’ing himself unable to proceed any longer 
on the s^’^tem of funding, had recourse during 
the last four^ years to a variety oT expedients for 
raising the supplies : such as (breed loan.^,, volun-* 
“tary,‘ contributions, tripled assessments, and above 
all fo that solttl system of finance, the Tax upon 
Income, which was to have discharged the debt 
almost as soon as it was contracted. But the.se 
wrclclted expedianls having all failed, they were 
successively abandoned, and the Minister was 
again obliged to have recourse to the old system 
of funding, which he had so lately declared to 
have been entirely exhausted. By chusing to 
confitle to those expedients rather than to make 
efteetual provision for the debt, new taxes be- 
came necessary for ^^56,445,000 funded on 
the credit of the Income Tax. This debt, to- 
gether with a§’28, 7 50,000 funded in the year 
! 602, requiring above two millions and a half per 
annum to be raised isaerely for interest, it was found 
impossible to raise a further sum of j^350,0Q0 
per annum for the redemption of the debt. Hence 
I he nevv Sinking Fand wa;^ abar»doned, and a 
debt of 85 millions createcji without any parti- 
cular provision for the discharge of it. In order, 
however, to console the natmn on relinquishing a 
measure for*' which the Minister claimed so much 
c’g'dit to himself and the country, anew expedient 

was 
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was adopted. In lieu of the two former v^ink- 
ing Funds a new one was established, which 
by lessening the means, was said to hav? the 
surprising effect of increasing the power^of re- 
demption. By this plan all the debt created be- 
fore and since the yeaAlJSS was consolidated, and, 
the sums which werq separately applied to the 
discharge of the old and new dfebt were united in 
one account and applied to the dischajge of the 
whole. The sum of £lQO,000 annually voted 
by Parliament iSi aid of the Sinking Fund was also 
made a, perpetual ^rant for that purpose,, and the 
accumulation is no longtM- to cease, ’as in. ^.b in- 
former plan, when it has am'ountfed to ‘a given 
sum, but is to proceed until the entire redemption 
of the public debt is completed. The assistance, 
however, which the fund was • to have derived 
from the falling in of tlie temporwy annuities, and 
the reduction of stock bearing 4 and 5 per cent, 
to a lower interest is now withholden from it,, and 
the Minister has already anticipated soin^ of th(>sc 
future resourues by borrowing money on the re- 
version of them. Bus notwithstanding this antici- 
pation — notwithstanding the new Sinking Fund is 
('barged with the payment o/ S5 millions mote 
than the two former ones, our pi'os[)ect5 are’ said 
to be highly improved, and it is deinonstratcd liy 
a long s(iries of computations, that if the nation 
should be blest with an uninterrupted course of 
peace, and the management of its finances be as 
much distinguished for ecowomy as it has hitherUi 
been for the want ot^it, that the debt will be dis- 
charged, and every lucuinbraiice removed about 
the middle of the jlresent ceirfury ! If any are 
soothed by such jirospects, le{ 9lu;in look back to 
the events of the h^t century— t-let them recolK ct 
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that ‘40 years of it have been consumed in war, 
iind that more than 540 millions have been added 
during that disastrous period to the permanent 
debt of the country. With such woeful experi- 
ence of the past, is it po.^sible "to look forward 
.with confidence, or even wreh hope to the future? 
While the same passions prevail among the go- 
vernments of the world, must not the same con- 
sequences inevitably follow ? Can any pereon be- 
lieve that the present century will be exempt from 
the calamities of the last ; or that in the war in 
which w.e are now engaged, the enormity, of thd 
taxes w’lll hot render it' necessary to alleviate the 
public burthens* by making fresh inroads into 
the Sinking Fund ?— Perhaps the Minister will, 
like his predecessor on a former occasion, con- 
sole the countny by observing that “ a few 
years in the exigence of a state are not to be 
counted, and therefore that it is of little con- 
sequence whether the bright prospect of re- 
demption shines upon the middle or the close of 
this century.” — Ttie present relief produced by 
the alienattion' of the fund 'idll give force to these 
delusions, and in proportion as its operations are 
onfeebled and prolonged, the public will become 
less anxious about it ; until, losing all concern for 
the interest of a remote jiosterity, and glad to 
procure even a temporary relief from the growing 
pressure of their burthens, they abandon it alto- 
gether, without any other prospect of the debts 
being terminated than by the utter extinction of 
the credit and resources of tlf e country. M. 

* See the preambfe to the for establishing the new 
Sinking Fund.' 
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Note (A). See Ouestion III. Page 11. 
Let E be any givt|i expectation of Life ; and* 

4 1 j — jc . 

■■ X px will be the number of persons alive 

^ . . I - 

at the end of x years, arising from p persons left 
annually as widows (or added annually to a to\jn 
*or society) at thft age whose expfr^tation is EE 
The maxhnJim, therefore, *is always pE »-! In Mrj^ 
De Moivre Hypothesis, E is alvVays j- the differfeTicc 
between the given age and 86. See the Note, p. ‘2, 
and the latter end of the Note in p. Sp. See 
likewise the beginning of the First Essay, in 
Vol. II. and Note (K) in the 'following Notes, 
where the investigation of this rule will be given. 

It will not be amiss to give the following ex- 
ample of the application of this rule. 

At the time of the commencement of the 
scheme among the .ministers dnd» professors in 
Scotland for making provision for their widows, 
it was necessary, that a calculation should be made 
of the number of widows that would be upon The 
.scheme at the end of every year till they came to 
a maximum, on the suppositiejn that, (agreeably to 
vvtiat particular enquiry had shewn to have hap- 
pened for many preceding years,) 20 new widows 
would be left every year*. , In order to make this 
calculation, let 4 oii the 20 widows be supyrosed 
to be under 32 yearj of age w'hen left ; and let 28 
be supposed their nlean age. J.,et the same num- 

* For a term of a.'i y<'r’r« nrid eiglit judnlhs, being from tiie 
commencement of ;;;e scli'^me to the year 1783, tliib nmnber 
'vas 19^',. 


2 


ber 
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ber be kft between 32 and 30, and let 35 be their 
mean age ; between 30 and 47, and 43 their mean 
age ;• between 47 and 57, and 52 their mean age; 
between 57 and the extremity of life, and 63 their 
mean*%e. The number in life together to which, 
in ]0 years, 4 widows left Annually at the age of 
28 will grow, is, by tha rule, (E being 20) 

X 40, or 36.55. — —The number alive at 

1 lo 

^ 1 16— ^0 
the end of 20 years, will be — j’Tg" X SO, or 66.2. 

AV the end of 30 years, the nvimber alivf will be^ 

80; of 40 /tars, 104.82; of 58 years U6. 

Theife numoers, foijnd in the same way, for the 2d 
class., (bl being 25.5,) at the end of 10, 20, 30, 40, 
and 51 years, will be 36.7 — 64.31 — 84.7 — 97-25 — 

102 For the third Class, (E being 21.5j at the 

end of 10, 20, 30f 40, and 43 years, 35.34 — 61.4 

— 78-13 — 85.6 — 86 For the 4th class, (E 

being 17) at the end of Jo, 20, 30, and 34 years, 

34.1 1 — 56.47—67—68 For the 5th class, (E 

being 1 1.6) at the end of 10, 20, and 23 years, 
31.8 — 45.2 — The whole number, there- 
fore, consi^ting of all the chasses, will come to a 
maximum nearly in 58 years; and the totals in life, 
at-tfheend of 10, 20, 30, 40, 50, and 58 years, will 
be 173.37—203.58-364.83—401 .67 — 4 1 8. 

These determinations suppose none to marry. 
In 10 years, from 1^’57 to 1/67, I have been in- 
formed, that but y widows married. Let us then 
suppose, that one widow of the first class marries 
every year; and let all thaO marry be supposed 
to continue, one with anothe*, 5 years in widow- 
hood before they marry. On(. these suppositions, 
the foregoing tot;il|i rvill, at the end of the same 
periods of year?), ^ be l60.23 — 282—347.5 — 
380%17— 304'. 

These calculations are made from Mr. Dc 

]\Iuivrt‘; 
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Moivres Hyotliesls. Had they been madci ex- 
actly fro'm Dr. Halley's or the NorthampUm/VAhlc;^ 
the results would have been very nearly the s*aine. 
See more on this subject in note F.(«) 

(«) This theorem is deduced from a fluxional compirta- 
tion ill Note (K) j but it mitN deaianstnited without having • 
recourse to fluxions in the| foJ lowing mannar : Suppose at 
the lime of admission tliere were 50 ^rsons aged 36' years, 
or a number equal to their common complemenj. Suppose 
also the same number were added annually at the same age 
of 36. In the r^ctangled isosceles triangle ABO let AB 
^ be = 5^ or the A 

complenient of a lire at 36 

CD f=: DO) be n: 49, Dl* 

( = FO ) be := 48, and so on. 
iience BD will be = i, BF 
= 2, BH =3, S:c. By the hy- 
pothesis of an equal decrement 
of life it is evident that un- 
der the circumstances of this 
C3se the aiea ABCD^ or 

-AB-ED 

— ^ BP) exprc^s 

the number of annuitants at 

oaf ^ BF 

the end of the first year ; the area ABEF^ or ^ X BF 

the number of annuitants at the end of the 2d year j the area 

2AB — BH , , r- 

ABGH, or X Bid, the number of annuitants at 

the end ot the 3d year, and so on. If the number of 

2 R ***“ ‘I* 

years be x, the annuitants living will be — - x or 

4E — X 

¥ 

plement, will be twice the expectation, or 2E. As 50 or 

2E, (the numbers of persons* admitted annually) is to 

4E — X I 

(tlie nuirper 



BDFUK 


X x; for AB being constantly = 50, or the com^ 


X X 


mb 


of annuitants at the end of 


years) so is any other nuiftber (p) num- 

ber of annuitants in the same time froja ^p) ppr3i>ns admitted 
yearly at the age whose expectatiou is K ; and wiien x be(^)mes 
equal to Bo (= AB = 2E), tli^» number of annuitnn’s will 
arrive at it.-, maximum, and be constantly expressed (jy the are^i 
pK. Q.E.D. M. 
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Note (B). Question VI, Page 23. 


Let r signify the sum {»’ and its interest, 
for one year. The value of a life, whose 
complement is n, being (by Mr. De Moivre on 
Annuities, 4th edition, p. 14, and page 100,) 

— ; — 6CC. the present 

value of" the‘remainder (4' it after Uvo yea?s Inust be 

-p -f &:c.'‘\vhich is equal to - X — ~ X 


7i — 3 » — 4 

71 — 2r * K — Sr** 


n - 


Now is the present value of due at the 

end of two years. — ~ is the probability that a 

life, who^e complement is «, shall continue two 
w - 3 rf - 4 ii ~ 6 „ . , 

years, and — - 7 - - > 4- 4- =:=— See. is tlie 

value of a life two years older than the life whose 
cgj;nj)lement is n. And^ therefore, (since any num- 
ber of years less than n may be substituted for 
two years) the first rule given in this Question is 
right (p). 

The 


(r^J Tihe rules ui this anil the following Notes are demon- 
5trdtt‘tl rather mc/ie satilactonly, anck with equal ease and per- 
spicuity, from the real probabilities (U life. 

Let a leprosent the number of ersons living in the table 
at the age of A, and A r, d, c, &:c.' the number living at the 
end of the Ista ‘Jd, 3(/'4tb, Ax. 3 xars from the age of A. 
Now bince the \aluc cp an annuity on the life of A is known 
h ' ^ d 

to = p — T -f — &c. the value of tliis annuity after 

r,r ar^ an 


tw© 



Notes. 


347 

The same process, applied to joint lives, wlll^de- 
monstrafe what is said in the Scholium. 

1 T/* Ml f ^ ^ f 

two years on the sarne life will be = — h — • &:c. ^ 

• ar^ ar^ ar^ ^ 

1 c d -n ^ • 1 , . 

-X — X h — : + -Ti-f &c* But — js the probability 

a cr cr^ cn ^ a ^ ' 

* d e f 

that A lives two years, and the series — + - — h , Ac. 

cr cr^ cr^ • 

is the value of an annuity on a life two years oiler than A. 
'J’he general rule therefore in the 6‘th Question is right ; for the 
^reasoning^pplied td this particular case will also apply to a^iy 
t)ther witertal between Ihe present time and tltejperiod at which 
the annuicyis to commence. M. 


Note 
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Note (C). See Question VII. Page 25. 


I-^ET the complements of any tyo assigned lives 
Be ?i and m. > The present valte of the first pos- 
sible pAyment of an annuity to be eiijoyed by 
'‘thr''"lifq whose complement is n, provided both 
livet. continue 7 years, and the life, whose comple- 
ment is n survives the other after that term, is the 
probahiliU, that the life of the expectant shall 
continue 8 years’ and the other life 7 years and 

then fail in the 8th year, rnultijilicd by or by 

/ii'^ebunted for 8 years. — The probability that 
the life of the expectant shall continue 8 years is 

— The piiobability that (he other life shall con- 

tiniio 7 years is — The probability that it shall 

continue 7 years, and fail in the 8th year is 

— X 1 — = The probability, therefore, 

that the life of the expectant shall continue 8 years, 
and the other lifecontinue7years and fail in the 8th, 

' >1 — 8 1 

la— ^ X and the present value of the first possi- 
ble payment of the annuity su|)poscd, X 

See The Doctrinefof ^'tniiuitics, by Mr. Simpson, 

6 — 15, or' hi sun /ret Exercises, p. 315, &c. 

in I'jte manner, the present value of the 2d pay- 
ment. 
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ment, at the end of th*e gth year, may be foynd 

. % n ^*9 m ^ 7 . m— Q « — Q 5 , 

to be — - X X or — x ; and 

the present value of all the possible payments, 
X X “• -J- ^ X 1 ;; — X — , &C, 

nr m nr^ in nr^ in 

But this series is equal ^fo X — ~ X X 


n~s 1 « — y 2 ?i — 10 y 

X h --=^— X — 4- =^\x — , 

w — 7 n — /r^ ?« — 7 n^7r^ m— 7- 

— . , 1 . 71^9 2 

he. >; -f X , &<?. 

is the va{^ of an annuity* for a life sciven years, 
older than the expectant, after* another life sef'^n 
years older than the life whose complement i^ m. 

— — X—— is the probability that both the 

assigned lives shall continue 7 years. And - is 

the value of ..^4 due at the end of 7 years. The 
rule, therefore, given for solving this question, is 
right. • 

This demonstration, as well a^ that in the last 
note, is, for the sakc’of more ease and clearness, 
applied to the hypothesis of an equal decreiuentof 
hfo. It does not, however, depend upon iL.liUt 
may be applied to any table of ob3crvalions(y). 

( 7 ) Let T, />, r, <!\ r, kc, represent t!ie sr>inc‘ t|unntitics 

as in the prccet’ine; f.et in lepie^'Ciit ihe number of 

persons luing at Uic age ot L, and y/, e, p, 6 ‘, kc, the 

Dumber living nr ihc end of die 2(i, 3d, tire, years from 

I tie age of B. — By reasor.ing in tTie same manner with Dr. 

/lY’ in the .‘^oliiMon ot i>is c|ue,^tlOll, and ‘^uppO'»ing the first 

payment ot the aituiiiry to becouiC due at ihc end of the 

, , I ^ T’ ~ 7 

year, its present value will be — jx — 7 ™ - = - — X 


dr di) 


the prcaent value of me payment at tiic end 
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of t^e 5 th year will be = — x — 

. a mr 


f _ JiP_ X ^ _ j:/'. 

dpr^ 


-(he present value of the payment at the end of the bib 


Mt » p — t dp ir 

year wilj be = ^ X ^ ^ ^ x “ 

a mr^ amr^ drr 


-ii 

dpr^ 


•j and so on. 


^ /) fc* / ^ 

* Hence the whole value will be = — — x -r + TN'f 'nn> 

amr> dr dr^ dr^ 

X ^ 3f ^ ^ Let A and A B denote 


amr^ ^pr dpr^ dpr^ 
the respective values of annuities on the single and joint lives 
of two persons 3 years older than A and B, and the general 


value will becoiric = x A — A li Q. E. D.^ ^ 


M. 


Note 
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Note (D). Question IX. Page 32. 


Let the complement of any two assigned lives 
be 71 and w, and the given term be sevhi years, 
as in Note (C).^ The probability that the former 
life (sui^^Sed to the life in expectation) shafl 
last 8 yt^ss, is, by Mr. Df Moivres ^I^'pothesis, 

; and the probability tliat the lalrter \fe 

.8 

diall fail in 8 years, is ; and the first payment 

of the annuity mentioned in this question, de- 
pends on the happening of hot}7 these events, the 

probability of which is ~ ^ X 

The present value, therefore, of the first possible 

payment of the annuity is — — X -»• In like 

manner, the present value of the second possible 

payment is X ^ ; and of all the paymCiTts, 

— ^ X - + X - + X But 

nr^ m ?ir^ m in 

'iri V » - ILli X -E — X and^x 

„..s X - . — „ o A "T ,„.s A , ana a 


m nr-^ 


‘1 « — 0 2 , 7/ - Q ,* 7 rrM C 

~ ~ — — X - d ^ + -• I he foregoing se- 

ries, therefore, is eaual to the two series's -r X 

,,31 8^ 7 r ~ I « ~]ibr' «, ,1 

' X — f* X - H jp-' X - , &c. and - 

nr m ' nr^ m ' 7 / 7 ^ 
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iSotes. 


X 


7 , n- 9 _ 7 , n - 10 _ 7 


nr 


+ — 


X or to 

VI • 


1 •« - 7 »n ~ 7 n 

- X X X - 

r‘ n m n — Jr 


8 

— X 


} , « - .9 

ni ~ 7 ^ 

2 ' " « ~ 10 3 . 1 * 7 K -7 

■_ + ^ j + -; X - X X 

,fn — 7 n ~7r^ m — J 

n — 8 

"" ’’ * i 

n—^r n 


m 


9 w - 10 ^ ^ . 1 

^ + ^f=-'T, c£C. which IS the very 


7r^ n — 7^1 

rule giveh for solving this question (/), as will 
appear from Notes (B) and (C). 


(^') Retaining the lame svmbols as in the twi foregoing 
(/ 3 ) and (y) and suppoing the first payment of tlie 
annuity t6 beconie due at the end of the 4tn yetr, the pre- 

€ W O 

sent value of tlie several payments will be = x -f 

^ ' a mr^ 


e ??z — 5 ^ m ^ t 

-- X — +-X — + &c. 
a vir^ a ‘»*^**® 


rnr'* 


ivi+^+x+ic 

cr^ dr dr^ dr^ 


dp 


dp eg sf ^ d \ 

~~ X + -f—, + &C. ~ X A — —i- X 

amr apr apr* apr^ ar^ anir* 


I 1 

AB.- 


-aE.D. 


M. 


Note 
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Note (E). See the Scholium to Quest. 

Page 36. 

According to the calculations, the time in 

wliich the first yearly payment of a reversionary 
annuity becomes due, is the end of the year jn 
which the event happens that entitles to it, how- 
ever little or much of the year may then happeir 
to be uti^p^d. ’ And this, likewise, is the time 
w?hen a^versionary becomes due. •Those wiio 
know how the calculations bf the values’of revi- 
sions are instituted, must know this.* But^n an- 
nuity, the first payment of which is to be made at 
the same time with anoflier payment of a sum in 
hand, sufficient to buy an equal annuity, is worth 
one year’s purchase more than that sum. For 
instance. Reckoning interest at 4 per cent, and r 
being £i increased by its interest for a year, or \.04 

&c. = .5^25 is the present value of 

an estate of £\ per anjium for evfer.* That is, it 
is the value of it, supposing the first rent of it 
is to be paid a year hence. — If the first rent is to 
be received immediately, or at the same time 
another payment of £25, it is worth one year’s 
purchase more, or equivalent, to £2 ^. — I have 
not found, that any of the writers on annuities 
and reversions, have attended to this observa- 
tion. It suggests a correction necessary to be 
applied to the cominoii solutions of several im- 
portant, problems : particularly to the 21st and 
22d in Mr. Simpson s^Treatise on Annuities, and 
the 26th, 27th, 32d, 3^d, andjtoUi problems in 
^iis Select Exercises ; and to aS other problems 
of the same kind in other writers. There iau 
vop, I. A A be 
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be^o great occasion for being more explicit. It 
* will^ not, however, be amiss to add the following 

demonstration. is the present probability 

that a lile whose complemtnt is n will fail in any 

one assi£rna!)!eA Carot itscbaration. S X --- d — 

o w ( nr nr^ 

-{- he. (n), or the present value of £\ per an- 

lium for n ypars, multiplied by present 

. val,ue of the sum or legacy denoted by"S, payable 
at” thetfailure of the given life. Therefore, (n be- 
ing b6; tlie life 30; interest 4 per cent, r = 1.04; 
the sum .#25) the valuer of the expectation, by 
Mr. I)e Moivrex hypothesis, is Q.QIQ. 

Further. The value of #1 to be received at the 
end of a year, provided the life whose complement 
is n fails, is the probability of the failure of the 
life inujliplied by £l discounted for a year, or 

l — lLni X 'In like manner ; the value of £l 
n r 

to be received at the end of two years, if the same, 
life fails in 2 years, is 1 ^ X — . And, there- 

fore, the value of all the possiMp jiayments of an 
estate or annuity of £i for ever, to be entered 

upon after the given life, is 1 — x g + I — 


- ' X “ -f I 

n r- ti 


- X &C, w + -pr’ 


+ 1 


+ 


1 
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r'‘-h 


’ Scc.*Dr -- + -V 4- -V, Sec. 

2 r-^ r" ^ 


+ 


71 — 2 


+ 


— ^,&c. thatis, the value of the life subtraotej 

from the perpetuity; or, fn this example, .£i4 hs !, 
(the value of a life at 30) subtrartecl from e a ; 
that is, ^J0.3I(). Biit*10.3J6 is to QpiO, ni 

the same ratio with 104 to 100, or '2() to 23*, 
agreeably to the rule in the Scholium (;)■ 


bctv^cf’ti the values of rcver-lonarv saiaiv* 
and re\ersi«gj^^ estaics (whicl^ wns first pointed out* in tUis 
Note) does not depend on the hvp')the>is of' nn eqb.d dec’c- 
inent, but may be as readily demonstrat\l from the rtcl pro^ 
babilities of life. Supposing a, /;, c, d, f\ &:c. to 
the same qiininities as in Note, (fi), the value of ihe sum S, 
to be received on tlie death of A, will be ])roperly expies^ed 

, , . S a — b b — c c — fh 

by the series - x -f — t — b — + &c. S x 

a r 7 ^ 7'-> 


J b 

d“ • I 4* 
r ar' m 


c (i ^ 0 c d 

— 4- — ~ kc. — Sx - 4“ — I 

^ am or am ar 


-f- Sk ) 


== S X 


A 4- 1 


A. 


S.r- 1 


X P - A.- 


“t[P denoting 


the perpt'fuity, and A the vafue of an annuity on the life of 
A). — But in the case of a an annidiy or estate, the vnuu‘ ot' 
the reversion of p("y annum aflei the death of A will be 

a — b n — c a — d , ^ 1 1 

4, ^ 4. _ 4. &:c. U.) 4- 4 


ar 


rt f t 




1 


5^ + 3“^ &:c. {i denoting the number ‘of years between the 

age of A and (hit of the last surviving life in the (aide oi 
observations). 1 he sum ot these two seiies w easily t' und 
a«: p A.-- — It S re]>rewiii a sum txjuai to the perpetuity ot 

per ann. or, in other word;), if S be taken , it 

/'—I 

will appear U^t the value of the reversion of an u^ 

the value of the reversion ot an equivaJpiU sum as P — A t > 

P - A i • . 

— ^ — , or as r to 1, agreeable to what/ h3s been obsu v i^ 

above. 


A A 2 


?l 

Nolo 
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Note (F). Quest. XIII. Page 48. 

When I here call 48 the mean age of all mar- 
ried men, and 40 the m<tan age of married wo- 
men, I do not intend to suppose, that there are as 
many married persons vyho exceed these ages, as 
there are who fall short of them. It is likely that the 
latter afe more numerous ; and it is necessary that 
this should be the case, to render the supposition I 
‘make just.— rif all marriages (jomrneMOGd,f.t 33 for 
the man, dnd 25 for tjie woman, one them 

wfiuld be dissolved by the lime the men were 50, 
and tfie women 42 ; for (by the Hypothesis , and 
also nearly hy iht Breslmv^Norwich,&nc\ Northamp- 
ton tables) there is an equal chance for the joint 
continuance of ’two lives whose ages are 25 and 
33, seventeen years. Forty- two and fifty then 
would be properly the mean ages at which widow- 
hood would commence: meaning by these “the 
“ ages*on each side of which equal numbers are 
“ left widows aijd widowers.” But, though in this 
case half the marriages of fcvery year would be dis- 
solved in 17 years, they would not be all dissolved 
ir.^twice that time. So far would this be from 


liappening, that about a 7th part would continue 
beyond twice 1 7 years ; nor would it be certain, 
that they would bef all dissolved till near the extre- 
mity of the possible extent of life. Though, there- 
Ibre, an equal number of marriages would be dis- 
solved, or an equal' number of widows and wi- 
dowers left before 50 and 42 and afterwards, yet 
the ages of the latter would, one with another, 
much more exce^ 50 ani 42, than the ages of 
the former (thatjis, of the widows and widowers left 
before 50 and 42) would fall short of them. And 
the number of marriages also in the world among 


persons 
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persons of greater ages’than these, would be'much 
fewer than among persons of lesser ages. — In other 
words : The period, at which the marriages ihat ' 
have been contracted are half dissolved, is not the 
period at which thg number of marriages constantly 
existing is equally divided, but this period falls 
some years sooner ; and the period I have in view 
falls in that part of the interval between these two 
periods, where the greater ages of the marriages 
on one side, are just enough to compensate *(in such 
a calculation as, that I have given) their deficien- 
cies irii|„^£imJ5er, ccfnpared with thes number of 
marriagdV»o the other side. 

In short. Suppose 35 marriages^ ever'^ ye>r, 
between persons 33 and 25^. In 12 years there 
would be half as many in the world, as could 
possibly arise from such a number of yearly wed- 
<!ings. In 17 years, half every set would be ex- 
tinct. The expectation of every marriage would be 
J 9 years, by Prob. 2 1 of Mr. DeMoivre’s Treatise on 
ylnnmties,orhy the note(K)in the following noies: 
That is, taking them all together, they would exist 
just as long as an equal number of. iingle persons, 
supposed to be sure of Hying just IQ years, and no 
more: or, as long as an equal number of single per- 
sons, all 48 years of age, supposed to be subjec^4<> 
the common laws of mortality. One witli aiiotlier, 
then, they will be all extinct in IQ years; the 
marriages which continue beyon*d this term,thougli 
fewer in number, enjoying among them just as 

'■ In the Pais de Vaud, Switzerland, the mean age at whicli 
women many, is nearly the very age here mentioned : Ilut it is 
•shewn in the Supplement, that the expectation of marriage there 
is no less than 23 years and J ; so much higher are the probabi- 
lities of life in the country than in townsf or than,tliey ought to 
l>e according to Mr. De Moivre’s Uupottte(U» See Sopplcnnni, 
Vol. 11. 

much 


2 
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mjich more duntloii, as tliose that fall short of it 
enjoy less. TVidows^ then, at a mccfinm, will 
cortunence widowhood at 44 (that is, 25 increased 
by 19) years of age, and widowers at 52. The 
valnc^s, therefore of the lives of the fotmer, when 
they commence widowhood, will, one with an- 
other, be the same with the value of a life at 44 ; 
or, (reckoning interest af 4 percent.) 12.5 years 
imrehaJje, in one present payment, (the annuity 
to begin at the end of a year) ; and their exl)ecta^ 
jioii of life will be 21 years, or half ^he difference 
between and 8t). The* value 'oT^'j^.e lives 
of the hitter will be^ IO.92, and thKr exprcta^ 
iftn If yearn. — The vvhrde number of marriages 
constantly existing, which would result from ,35 
supposed to commence annually, would be 1{)X33, 
or 663 : and 53 years (the difference between 33 
and 86) would Le the lime in which they would 
increase to this number — The chance of survivor- 
ship would he tiic odds of 69 to 53, by Prob. 18tli, 
I\lr. De Mover e on /1nniiitits\ that is, in 53 years, 
3^3 rebels of these marriages would be left every 
vecj*, and th/;" number of ivklows would be to the 
iminher of uidowersy as 69 to 53 ; or 19-B widows 
would be left annually, and 15.2 widowers. The 
'wntKivium of widows in life togetlier, if none mar- 
ried, would be 21 X 19.8, or 4l0; and they would 
increase to this nujnber in 1 J4 years (or 6l years 
after the number of marriages had arrived at a 
maximum ) — The maximum of ividowers would be 
15.2x17? or 258; ^ind they would increase to 
tins number in 106 years. 

An easy method may be hence deduced of solv^- 
ing the question which occasions this note, — If 
the luimhcf of the members of the establishment 
1 have 8U[)posMt is 665, and the mean ages at 
which marriage may be deemed to commence are 
6 25 



• 

2f> and 33, I9.8 widows will (It has just appeared) 
be left every yeaf ; and the values of their liv^cs, 
when they commence widowhood, udl l)e, €)uc 
with another, 12] years purchase. An anuuitv of 
^'20 will, therefore, be worth, to each 
^250, and If). 8 such ^annuities must be worth 
which, consequently, is the annual in- 
come necessary for theisui)port of the establish- 
ment, the first payment to be received immech- 
ately : ory^7.44 from each of the ()t)o members ; 
which answers iiqarly to the detei iniiiation in p. 48. 

♦4^11 y^'^lal/fcr \x\rl of E-^say II. VtoJ. IL it is 
shewn, observations d^itermine the ^‘hSnec of 
survivorship in favour of tlie wife in ^iiarrii^oe, Xo 
be really so great as 3 to 2 ; and in some circiim^ 
stances greater. It is tlwere observed, that in order 
to account for this from the difference of age be- 
tw('en men and their wives, this Viifterence must 
lie at least 12 years, and tlie mean ages of all who 
marry annually must be supposed to be abcnit 23 
and 35. In this case, j(), as before, will ncftrly 
be the cxJ)ect(Ltioii of all marriages. 1 he nfean age 
at which widows and widowers \vill,commence sucli 
will be 42 and 54. Tile miinber of annual mar- 
riages necessary to keep up 665 marriages con- 
stantly existing, will be 35. The number -.of 
widows left annually, by such a number of mar- 
liages, will be 21 ; and the values of their lives, 
at the time they commence widowhood, will be. 
12,85 years puichase by Table VI. Vol, II. 
and, therefore, the whole annual income ne- 
cessary for the sii[)port ot llte supposed esta- 
blishment, will be £5:'>g7, or an amuiul payment, 
beginning iminei.iiate!y, of from each 

member— The nuinbir of wi(Jows on ^uch an 
establishment will, in 03 years, grow, if none 
rnarrv, to 462 ; and the number o!'w idowers to 224 . 

it 
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— It may be depended on, 'that all this would hap- 
pen as far as Dr. Halley s Table, 'or the Tables for 
NorcMtch and Northamplon, exhibit the true state 
of human mortality. 

Among the ministers and pipfessors in Scot- 
the number of m&rried men being 667 , 
or nearly that here mentioned, the number of 
annual weddings has, for many years, been at 
an average 30, and the number of windows left 
annually 1 Q-i ; and, therefore, the chance of sur- 
vivorship in favour of the wife, aj IQ.2 to 11.8, 
dr 5 to 3. This is not more differeoT^f^^.m t1te 
results T ^ave given, .than might haw-dacen ex- 
pet^ted I and the chief reason of the difference is, 
that the e.ipecta lions of sitiole -ami joint lives among 
the ministers and their udves in Scotland are 
greater than those given by Dr. Halley s, and tlie 
other tables of observation. — These tables give the 
expectations of lives as they are among die bulk, 
of mankind in moderate towns. The expectations 
of lives among the better sort of men, living 
mostly hi country villages and parishes, are much 
greater. Tlu^ fa.ct is, that among the ministers in 
Scotland, the expectation of a single life, at the age 
of 27 , is near 4 years greater ; and, of joint lives, 
abotit three years greater, than the same expecta- 
tions by Dr. Halley s Table. See the latter end of 
the 2d Essay in the next volume. 

I cannot help just mentioning another remark, 
here. — It may be observed, that supposing no 
second marriages, and, at the same time, that the 
odds for the woman’s surviving in marriage is 3 to 
2, the number of widows in the world would be 
double the number of widowers. But it has been 
found, in fact, that the nunlber of widows is, in 
some situations ‘fil e times the number of widowers. 
Hoiv this is to be accounted for, I have shewn in 
the Essay just referred to. Note 
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Note (G). QiSestion XIV. Page 52. ^ 

Let r be 3^1 increased by its interest f(jr onfe 
year ; t the given time or number of years for 
which the assurance is to be made ; a, r, &c. 
the probabilities out of a table of observa-* 

tions, that the person whose age is given shall livu 
1, 2, 3, &c. years ; ai^d P the probability that he 

shall live t years. Then -f* — 


ft i\ I I 1 “ P I 1 - P 9 1 I 1 I 

0 “ -f -TTT + ;7TT + ,t; 2 ’ 7+ 

/ — A T”' ir 




__ — — , ^ • 

X — 1 — r H — r» will be the cx'act value 


r 

1 -p 


of an annuity to be entered upon at the failure of 
the given life, provided it hajjpens in t years. 
And the rule is nothing but this value expressed 
in words. In a similar manner may be demon- 
strated the other rule for finding the values of 
assurances for a given time, on two joint livts, or 
the longest of two lives. 


* Having given a difi'erent and more concise nilc for an- 
swering this question, (See iiote> p. 53,) it may not be im- 
proper here to insert the demonstration of it. — Let a ieiv,esent 
the number living in the table at the age assigned, let 5, c, d, r, 
&:c. represent the same number at the end ot 1 , 2, 3, 4, ^cc. 
years ; then will the value of the sum S depending on the 
failure of the life within the term proposed be = S x 

a — 1) b — c c^'d d — € , > S b 

— + — r —r + — ; (0 = - X ^ ^ 


c 

+ 


• - - (t - 1 ) - S X — + — , + 

' ar ar^ 


d 

nr* : ar^ ' ' ar ar^ ar* ar 

(tj. If B' denote the value of an annuity of jCI on the given 
life for one year less than the term proposed, an^ B the same 

*.1. . r . " . I- ^ . ... • ...-u i--. t' . . 


value for the whole term, the preceding series will be 

_ B ---Q.E.D. 


S X 

M, 

» 

Note 
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•Note (H.) Question XV. J^agc 6i. 

'Let r signify as before; S the given sum to be 
assured ; I the given time;'’N and n the number 
of the living in the table of observations, at the 
age of B and A respectively ; A, B, C, &c. and 
(?,/•, c, &c. the number of the living in ^^,abl(^, . 
at the end of, i, 2, 3, &c. years' from the a|^es of* 
B and a'; D, D, D, I>, &c. and See. 

^ 1 il» 111 i 11 111 

the decrements of life m the table, at tfie end of 
], ‘2, 3, &c. years from the fjauit^ ages. Then, by 
leasoning m the same manner with Mr. Simpson, in 
p. 31 6, See. Select Excndscs, it will appear tliat S X 

NW- + ir;;,-.' + ssrl'. fo + S x + 


A X d 

^nr 

'I)f/ 




(0 - § X + 


Nr 


2N7ir 

M Cr~r 

J IL 

^ iS?*^ ^ 


Dd 


(0 + -^ X — - + -'-Vj (0* This is the 

e\acT“ answer to Question XV. and the rule is 
as near an a[)proximation to it as there is reason to 
desire. . 

In the same manner, retaining all the same sym- 
bols, it may be found, that the answer to Question 
XVI. is 


S X 


Dd 

SNiir 


Dd 






Nwr^ 


- + 


N»r* 


, Dd Dd Dd 

(')> «"■ + S X 


{t — D.. 
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36,3 


6-1) = 


• 

D(^ D 4- D X J ) + i J X (I 

—i -4 — ^ 4 ’ y 

Nr ^ 


&c (^ — 1 ) + 


!N 


x + 

n 5* • 


Dd 

nr^ ^ 


j)./ 

11 11 


&t.. 


in - 


n D + DD-f-D + D 

^"t|: + -N7^ + — ^--"^ 0-thci 

same with the excess of the value of an anruiity 
certain fora number of years le^s by (me*\ejr than 
the given term, above the value of an annuity 6u 
^le for ^he same number ^;f*} ears; tr^flin 

vvhen^ Ahc reason of t]ie rule fot^ solving this 
question may be easily discovttrecl (Q. 


^ The ^;lntion of the Isth question may he (leclnr(\! iw 
a similar, but rather move accurate, iruuner fro-n the lii.u 
of the two rules given in Note (O) f where the value oi 

the reversion fort years is expressed by the two series x 


ca da" ca' 

4" - V* “i — r 

r 'n 


S ha < 

- — (0 + X + 




-(/). 


If 06 denote the sum of the decretnent;^ rd" Me fioni the age 

of A for i years divided by t (which may fie ( ailed ilu; com- 

) 

pJement of A’s life for the given term), and li and ii tlie 
values of an annuity on the life of B for t and t ~ 1 ye^V'. re- 

S ^ 

spectively, the sum of these two seiies may be found = 


X B -f 


P -f I 


In like manner, the solution of the l^'th Qiiobiiou may 
be derived from the second ^f the two ruhs guen in 
Note (0) i — the sene.s expressing the value of the reveruou in 

S 


tliifi case being x 


t 


-f 


- d lb -f 


■(0 + 


2ahr 


c — d,a' d - 

X 4- — 

r 


(t ^ \ Let d denote the 

complement 
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I I 

component of B\s life for t years, A and A the values of an 
annuity on the life of A for t and f — 1 years, ahd N and 

1 I 

N the values of an annuity certain for those respective 



I 1 


N- A 

N — A H . —It is to be observed, when the decre- 

^ ( 

menjs of A’s life for t years, in the first of these rules, and the 
deciemcnts of B’s life in the second, are equal, that the exact 
value of the reversion is obtained ; and if the term do not 
exceed 10 or 12 years, the values are always so nearly true as 
nof tO 1 equire gi e^ter accuracy. This also is the 
with regard to Or. Prices rules j against which tj;jOT can' 
Jbe no objection!, excepting thefapplication of Mr. be Mowre' s 
hypot(iesis jin one, part oV them, which it is best entirely to 
exclude from the doctrine of survivorships. M. 
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Note (I). Page 149. 

Supposing#^ to signify as in the last* -notes, 
^ind 71 to be the complement of a given life; the/ 
present value of ^ 1, ^‘2. ^3, &c. payable at llitf 
end of 1, 2, 3, &c. yeals to t years, but subject to 

failure when the life fails, is ” - + 

, nr nr^ 

continued to t years which exprfes- 
Sion IS equal to n X f 

* nr ' Ylr \ nr^ / ^ ' 


n X — I — H ,-7* H rr^y (0* 

7i^r ^ ' 


To find, therefore, the value.of an annual pav- 
ment dependent on a given life, to begin with l 
and to increase at the rate of every year after 
the first, for a given term ; find the value of an 
annuity on the given life for the given term’; and 
also the value for the given term of an annuity on 
two joint lives both dqual to th^ given life. The 
difi'erence between these two values multiplied by 
the complement of the given life, will be the value 
sought.-— If such a course of payment, instead of 
beginning at the end of a year, is to begin imme- 
diately, and to be made at the beginning of every 
year till t + 1 payments are made in t years ; add 
to the preceding value the value increased by unity 
of an annuity on the given life for t years, found 
by Question VI, and the sum will be the value 
sought. And this value, divided by the present 
I’alue of what may jpappen to remain o^ the given 
life after t years, found by* the siwne question, 
W>ili give the annuity to which such a series of in- 


'^asing annual payments, beginning immediately, 
^ . - will 
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will entitle for the remainder of thf given life after 
r* years. 

If such a course of payment is to begin at the 
end of ^ year, and to be continued during life (that 
is, if t — n) it is obvious, thatdts Value will be the 
fomplement of the life multiplied by the differ- 
ence between the value of the life, and the value 
of two joint lives having ihe same common age 
with it ; and that if it is not to commence till the 
end of a given number of years, its value will be 
thcrvalue for ajife so many years (lesscv|ed.b^'’ onesjl^ 
older than the given life, and rnultiphej;! the 
valu^ of ,^\ payabje at the end of a number of 
years, aild also multiplied by the probability that 
the given life will exist for the same number of 
years. — Supposing, for instance, the given life 30 
years of age, and, such a course of paym^ent to 
begin when it has completed its 56th year, the 
value w'ould be the value of a life aged 55, di- 
minished by tlie value of two joint lives both 55, 
and Ihe rfanainder multiplied by the complement 
of a life aged 55, and also by the product of the 
probability that'a life aged 30 will exist 25 years, 
into the value of j)ayable at the end of 25 
years^ — Tlie value thus 'computed will, in this case, 
coins out ^1 g nearly, in a single present payment, 
reckoning interest at 4 per cent, and taking the 
probabilities of the duvation of life from the North- 
ampton Table of Observations. 

With the assistance of lhe.se rules, all that is 
said in p. 148 may be investigated. 'But more 
particular directions for computing the values of 
annuities of this sort may be found in Mr. Morgans 
Treatise ok Life Awwitks and ^Assuranccs^ p. lig, 
&c. 

No^'c' , 



Notes. 


3 ( 3 ; 


•Note (K). See Essay I. Vol. II. 

The sum of the probabilities that any c:iveii 
lives will attain* to the end of the 1st, 2i1, 3(1, 
years from the present time to the ulmost' 
ejaremity of life (for instance, -Cf + ts- + -r’-' 
to Vtt — for lives of’ 40, by the hybot/icsis) may 
be called their expectation, or the number of pa\- 
inents due to them, as yearl;/ annuitants. The sum 
oL the probijhilkies that they will attaiy to the j^id 
vt the^st,4d, 3d,^c. half years, (ol'* in tjie parti- 
cular case* specified, if -f \f ».», &c.. 
= V half years, or 22 p years) is their expectation 
as half-yearly annuitants. And the sums just iheu- 
tioned of the probabilities of tbeir attaining to the 
end of the 1st, 2d, 3d, &c. moments (equal in the 
same particular case to 23 years^ is properly tlufir 
expectation of life, or their expectation as annuitants 
secured by land. 

Mr. De Moivre has omitted the demonstration? 
of the rules he has given for finding the expecta- 
tions of lives, and ot^ly intimati.t.1 i^ general, that' 
he discovered them by a calculation deduced from 
the method of fluxions. See his I'reatise on An- 
nuities, page 66. It will, perhaps, be agreeable to 
some to see how easily they are deduced in this 
method, upon the hypothesis of an equal decre- 
ment of life. 

Let i’ stand for a moment of time, and n the 
complement of any assigneJlife. Then - , 

7 ? 3 *^ 

— — , &c. will be the present probabilities of its 
continuing to the eAd of the*lst, 2d^3ct, he. mo- 
ments; and tile probability of its contiriuing 

to 
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to tHfe end of X time. - — - S< x will therefore be 

the JtUxion of the sum of the probabilities, or of an 
area representing this sum, whose ordinates are 

and axis x . — The fluent^ this expression, or 
r — — , is the sum itself for the time and this, 

2« f, 

when X = n, becomes \n, and gives the expectation 
of the assigned life, or the sum of all the probabili- 
ties just mentioned, for its whole possible duration. 

— In lik.§ maiiher: since is the'prc^abili^ 

* i ‘ ” "3“^ z 

thaftwoo’qual joint lives will continue x time, 

X X will be the^/?i^tio?z of the sum of the probabili- 
ties. The Jluent isx — — —, which, when;rs=:n, 

is or the expectation of two equal joint lives. — 

Again : since X ~ is the probability that 
there will' be a survivor of two equal joint lives at 
’the end of x timb, ^ r— X x will be the 
fluxion of the sum of the probabilities ; and the 
fluent^ or is (when x — n) or the 

expectation of survivorship between two equal lives; 
which, therefore, appears to be equal to the ex- 
pectativn of their joint continuance. The expecta- 
tion of two unequal joint lives, found in the same 

is ^ 7n (n) feeing the complement of the 

(»}) The expectation of two unequal joint lives is =: ^ — - 

V ^ * Tit 

71 — Jf .4 * 

X — — X A, v,h0j9^flucni (when; == wj is easily found == 
ni %iim 
2 On 

oldest 



NoiS^. 


sSc) 


oldest life, and n.the tomplement of the youngest. 
The whole expectation of survivorship is ^ -|- 

(S). And the^ expectation of survivorship of 

ra^ldest will be to the expectation of survivorship 

of the youngest, as ^ It is easy 

to apply this investigation to any nurnber.of joint 
lives, and to all cases of survivorship. 

It may be observed, concerning the fjrst of 
fiyitents herejgiven^ 4hat it expresses •rKJt op!y the 
expectat\>n* of a given lift* for the tin)e x, and 
therefore its whole expectationVhen a:* =:tw, I5iit 
likewise the number of persons alive, to which one 
person added annually ta a society, at a given age, 
will increase in x time. Thus^: Suppose one 

(^) The expectation of survivorship due to the oldest life 


is expressed by the Jluxion 


x: - X whose fluent 


(when X z= m) is 


6h ' 


to the youngest life for 


The expectation of survivorJiip due 

f 

^ — *• X X 

m years is the fAteni of X — 

n m 


X X 3 which (when x m) Is — 


mm 

17 * 


But this life has a 
further expectation, after m years, expressed by the fluent of 
« — m 


n ---m' 


— X which (wijen x ’=Ln — m) will be 


n mm ^ ^ w — , mm 

m -f . The sum of these two nuents, or — f -7,— 

2 2w ^ <2 6?r 

Will therefore be the whole expeefatioh of survivorship due 
to the youilgest life. And this expression added to 

On 

^wbich hat been found above to be equal to th^ expecta- 
tion of Survivorship due to (the oldest life) ,Will*give ^ ^ 

-f for the whole expectation of survivorship due to both 

YOL. I. B B an;iuit3nt. 
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nnil aitant, whose age is 28, (and vyhosc complement 
(d’life, therefore^ is 58, or cxpcclaiion of liie 29) 
to come upon a ^'ocicly every year; the number ot 
aninutaiUs alive, deduced from Iience, will in .v \ 

vears, be .r — , or X and, there 

iVn'c, the number of annuitants alive, deduced in 
the same lime from p aminitanls left annually at 

tlie same age, will be X px . — In like 

r ■> 

rb^mner, tiic 2d fluoal, or ^ jr a:, gives he 

nunil)er cf marria.ges in being together, that will, 
m ,r }(ir7irs, grow (ait of 07ic yearly marriage, be- 
lu(.en persons of erjnuf ages, whose complement of 
life is n. If they are of nm qual ag(\s, and the corn- 
[dement of the oldest life is and of the youngest 

tliis number will be - And 

\i the numbc‘r of years is required, in which any 
Li\cii number of yearly marriages, between men 
and women at given ages, will increase so far as 
to be in any given proportion to the greatest num- 
ber that can possibly grow out of such marriages, 
this expression must be made equal to the eipecta- 
lion of the joint lives, or of each marriage, multi- 
plied by the fraction (*xpressing the given propor- 
tion ; and the rooUof the equation will be the an- 
swer. Thus : it may be found, that one marriage 
every year, between persons 33 and 25 years of 
age, would in 10 years increase to 8.35 ; in 15 
years to 11.38 ; and in 53 years, to IQ, or their 
greatest possible number ; and, consequently, that 
such, yearly marriages would, in 10 years, in- 
crease to 292; in 15 years tc 398; and in 53 years, 

to (1(15. And if it is enc’uircd in wljat number 

of years 35 such yearly marriages would increase 
to half the number in being together, possibAi^'to ^ 

be 




be derived from*tbeifi, the value of a-, in the cubig 


equation 


n + m y. 
0.71 tn 


f ” 


mus^ be found ; •which, in the present 


Si^rly 12. 
I have, 


2 6n 

• . 

it instance, is. 


in some parts of this work, had occasion 


to make such deductioi^ as these. See note (^), 
and note (F) ; and Questions Til, page* 10, and 
Xlir. page 46. 
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Note (L). Chapter IV. Page 208. 

Let r signify . 3^1 increased by its interest for 
one y»ar. 

V the PERI'ETUITY. 

n the difference between the age of the youngest 
life, and sO ; or its complement. 

■ m the complement of tne oldest life. 

P the value (in Table II. Vol. II.) of an an- 
nuity certain for m years. 

And thd cyact value of any two giv'fen joint liv‘>jSj 
accordilig^to the hypothesis of^ an equal dt/creinenJ 

of life,*' will be V — Y_lLi ^ — m — 2V — IX 

7t 

^ 2V ( :). Example : 

Let 


(x) Tins general nile is taken from Mr. Simp.’ion's Doctrine 
of Annuities, and is easily demonstrated by the assistance of 
tlje Iheoiems in the 5th Chapter in this volume, page ^257. 
Tlie senes expressing the value of an annuity on two joint 
lives, whose conipleinents are n and m, is known to be 

^ ^ ^ X ^ ~ ^ (m) — ^ -p ^ -p ^ 

11 ' 71 r m 7 ir* r 

m n I 2 3 . , . 1 

.--(in) X &C. (jk) 

??in r r* r* ^ ' mn 


I 4 

X — “p 
/• / ‘ 


+ - ■ 


(iVi). By the Theorems just refeired 


to, the fust of these seiies may be found = rmzr 

^ t ^ 

1 , , m + n r 

-- — the second = — X — -P 

,r?r2 riTT]* 

rnm -P mn I m ti r 

- ■ -I — d X — ^ and the third 

7)1)1 " r.”'?'— 1 ,, 7Jin i) 

“P r * , 7)1771 1 j 2 ) 717 ' ^ 1 r* 4- r 


, — Adding these ditferent seiies together 
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Let the ages be 27 , tind 38 ; and the rate* in- 
terest i ‘Percent.' Then n — 5g. m = 48 , V = 25^ 

-P = 


I v'ill be = — - " X — — + 


Km, 


1 nin 
r 


r 


71 m 


Vr 

^ = (since -= is = V + I, ami 

mnj' — 1| lun.ry^r^ 11 # r — 1 

-f ^ r ^ 2r 2n-f72--l_V-ft 

' nn v 


r — I / r 

n 1 


r?2;i 


- O’' 

V f 1 V-f l .CV _ V -f K 2V 


1 




?• r 


X -• :~r^ -f — ^ ^ . #i^t 

;r;v ^ 1% — 1 

- IS = P ; therefor^ the above expression 


4) inn 

1 

r -1 

^ V 4- 1 rr 1‘ 

becomes = V x ^ — wi — iV — 1 x - -h i3\ , 

71 • //z 

a E.D. 

If the annuity be payable half-ijeailiji and ^ denote. 

as in tlie fifth Chapter of tliis volume, page C38, rCl in- 
creased by its interest for half a year, the -series expressing 


the value of this annuity will be = ^ X 


h n — \ 


-f i X 


fn)i.^ 1 4 


m — { ,71 


1 m 

+ i X — 


nin. 1 4 __ 
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mn, 1 4 ~l 


■ (C//0- By proceed' 


ing ill the same manner as in the foregoing theorem, and 
patting H to represent the value t>f an annuity certain, 
})ayable half yearly, for in years/ the general rule in this cas** 
3/ 1 /ZZZZlTTZirT fi 

may be found = V ^ X 7 z — m - A — 2V x — h 2V 

719 ni 

7' 

If the annuity be payable (juai'tcrli/j and 1 4 - dcnotejifl 

4' 

increased by its interest for three months, the series will be 

= i X »< - -4^ ^ .4 

T f ^ 

mn. 1 -j 1 I + yi rmi.l 4»~f 

4 4i 4' 

4 
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' P =j2] .105. n — m~2V-^l = — 40. n~ 7 n~ 
2^-^ X ^ 50— 17 -660 =32.340. And 

V — X TO — 2 V — 1 X - + 2V— — 

' 71 « m 

‘sA X 32.340 = 10 . 743 , the value of two 
'lives whose ages are 27 and 38. '' ' 


+ &c. ----- ( 4 m), and Us sum = V — X 

V — — I X 4- -V, Q represent irtg die value of 

^ i ni V V ^ ' 

an annuity c/*rtain ]xiyablc (fuarierlj/ for m ychvb . — In ii]:e 

' . - * f 

r.ianiicrj if^thc annuity be payable mcvicniJ:/^ and 1 4 - 

denote innea^ed by its inteo st for a moment, the general 
uilc for det'Tiniiiing tiie \aiuc ot ili^^ aiinmi) will be = V — 


lOoo, &c. 


X n — ',n — 


1004, feL. 


M 

X 

7>i 


V M 

V — ‘ X 7 ? — ?72 — 2V X -- -b CV; AI repuhsenting the 
y: ^ 7)1 

value of an annuity certain payable nnomcntly for ??? years. 

SupfKiSiUg (lie agt^aof two lives to be 'Jo and Ob' years, tlie 
value of ail anmnty at 4 pey^ rent, during their joint conti 
iiiiance^ and payable ciiher yeai )y, half yc arly^ quaiterly, or 
monieiitly, wdl, by Mr. Z>c Moure's bypotheus, be 1 1 2 J7 
. - A 1 . 427 . - 4 1 obo. . .or 1 l.()25) If ihcar ages be 3() and 6i , 
the vahu.s will be 7 14S.,.7bi3 . .7-7,9o, . .or 7-.0O1. If 
both their ages be 36, the values will be 10.394. . .10 6 OO. . , 
^>. 703 . . .or 10.808 . .andvif both their ages be 61 , the values 
will be 6,144 . O' 374. . .6.317- . -or 6.602. 

By comparing the values of the equal joint lives, given 
..hove, \Mtii ihevahaesof the single live^ of the same ages, 
rvmputcd m the hfili Chapfer (p. 243 and 244-), it a])pears 
Hiat the ditTercnces in the foiiner bctwciai annuities payable 
yeaily and tho^e uln^h are payable half yearly, (paarterly, or 
momently, arc greater than the diherences in the latter; and 
dierefoie the addition to be nui^le to an aniiinty on the 
oiigest of two hves, in consecjuencu of its being payable at 
4)oi,ter luleivals than a year, will be puther less than the addi~ 
if'ii Id’be made on ibis account^ either to the single or ihe jon t 
i\es of the same ages. M. 

Note* 
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Note (M). Chnpler III. P.^gc 197 


T plain that .the purchaser of A’s n’glft; as 


in the first of the questions to which this 
noteM^efcrs, cannot got into possession till the year 
when A and B shall be h^ith dead ; nor then, un- 
less A hapjKais to die last. Now, supposyig tht) 
eominon comjnlcjnent of life ti ; the prohaliility 
lha\A and B sjiaJJ be colh dead at llu^ end (>l the 


year, aiicl A die last, i.-i ] 

1 1 /i ~ I s 


X^l 


n — 1 


X 




. in iu:cina>]- 


iier, the firobab:!!!} duu t!^('y shall la tof/i dead at the 
end of ib.e 'id, Cd, fvO. years, and tluit A shall have 

(lied last Is, 




* — e 1 n — ^ 

' T'P~’ e C/z 


— y + —7-'-, &<-’• '^Vhep resell! value, tiicrefurcjcjf 

the 1st, '2d, 3d, he. rents of the reversionary estate 
. 1 )/-i j (— 1 1^ — 0 I ’ 

'2r 2i?r ‘l)ir * ‘2nr ^ 2nr‘' 

. n I /z — a n — 3 , zz — a I “ p . , 

posing r to signify increased by its interest for 
a year ; and the estate to be fc-i ami. And 
the sum of these terms continued in injinilutn istlie 

value required. But 'S half 

&c. 


the perpetuity. And — — + *■ 

— O 7^ _ 


r: + 


nr 
?z— :3 


?/ - 1 i ■ 

2ivr 


-b 


2 4 - ^ _ !L-± &c. 

> * Hurl ’ 


~it)- • 2nr- '2n~t- I ‘Znr^ * 6,nr> 

is half the value of theroi«f lives, subtracted from^ 
half the sum of the values of the two single lives ; 
■' that 



3/6 


j^otes. 


that is* half the value of ihe'lpngest of the two lives, 
A similar demonstration may* be applied to the 
oth(?/ question (a). i 

(>0. The purcha'^cr of A‘s right, in the 2d auesti(7a, willu' 
get into possession in that year in which A either survives B \i 
or dies after him. The value of his expectation in iIr^, ^st '' 

year will be = x 1 — ^ -f - - X 1 — X 

_ _ t n 2r n 

)i—i. 1 

1 •— — ~ — . . . . In the 2d, 3d, 4-th, See, years, 

n ^2r ‘2/nir ^ ^ j 

ins ex pecta tion depending on the same tjvenLs will be w}?rth 

A'L iL _ IE'21 _i_ ' v’. T , , ' 

2/'“ 2?'^ 2?niK* ^ , P ^ 

seiV value therefore of the 1st, 2d, Gtl, iic. rents of »lie re- 

* . 11 1 ?r— ii 2 

vers ion ary c-.tatc is 1 H + See. — 

2r 2r^ 2r-' 2nnr 

*Ti — I A T Instead of an estate, the value 

2utir^ 2nnr^ t 

of -1 gi^'en sum were requited, k would, agreeable to the 
ioreg oing denionsttatjons^ be expressed in the tiist cast. 

S. ; — I 

by ^ 'h bB — 2B, and in the second case by 

S.r.T'f 


X V — BB (V denoting the peipetuity, B the value 

of an annuity on the life Of B, and BB t]:ie value of an annuity 
on two joint lives whose common age is that of B). 1 he 

latter vah'»- therefore according to Dc Moivre's hypothesis, 
and in the particular case wheie the two Jives are equal, 

^ y I 

exceeds the former value by X B — BB.— - — That 

r 

tins is likewise true wWever be the decrements of life, or 
the ages of A and B, may be proved from the two Theorems 
in Note (O) ; For by the second of these theorems the value 

/s.F^'aP c.P — AP 
’ ^ - 


S 


of S is = j X 


1 . B - AB 


hr 


o ^ S /3.F-AB c.P~AP P-l.B— AH 

' V 2 h i br ^ r 

from which v'; appear/ that the 1| 

S.r~ 1 


tter reversion exceeds the 


fbrmer by x B — AB, aitd consequently that the difi 


ference between them will be the same in all cases. 


1 ¥- 
Note 
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Note (N). Qhapter IV. Page 204.* 

Let ;• be increased by its interest fo^ one 

JSE- 

r IVt S represent any given interval of tijne, or 
1 ntmioer of years* during which the decrements of. 
1)^ in a table of observations continue equal. 

a the number of the living in the table at the 
beginning of the first y^ar of that interval. 

b the number of the living in the table at the 
I'^ginning of the year immediately following tire 
jiUme interval. 

P tl?e vsilue of an annuity certain fbr S»years. 

J) the value of due at the end of!s year^ 

Q the value, in Table VI. in the nextVoliime, 
of an annuity for th^ life of a person whose age 
wants S years of 86. 

N the value, in strict agreemejat with the given 
table of observations, of an annuity on the life of 
a person whose age is S years greater than the age 
at which the interval of equal decrements begins. 
Then, 

Q 4- j X P — Q ^will be tha value, according 

to the table of observations, of an annuity for S 
years, on a life of the same age with that at which 
the interval of equal decrements begins. And 

Q-f-^XP — l3-{- /'N will be the value of an 

annuity on the whole duration of that life. 

When S represents one year, Q vanishes, and 

the 4st expression becomts — X 1 + N; w'hich 

is the rule for finding, from the value given of any 
life, the value of a life one year younger (ju). 

In' 

{w) The value of arj annuity payable tiaij-yearlij during 
any life (Aj, may be deduced from the value of .same 
aunudy daring a life (B)^ one year y»unger than h, with 

nearly 



3;8 


Notes. 


lnV\t.t manner, supposii\^„G to signify the va 
lue of two given joint lives by any table' of ob~ 

nearly as mnrh ease as the values of annuities payable yeaxl^* 
are deduced. Let b represent the number of persons 
in the Table at the age of E, and c, of, €j f, ScC. the nwmber 
‘ fiving at the end of the IsL 3 d, Sec. vears from the 
•f B. Let r represent the inteiest of for a year, mid 

p := j -h " ; then will the value ol the annuity be = 

+ %s- + be fo^nd == 

I r "P 1 V V r e 

+ -n >’■7. -i ^ + -,- 1 - >: 7i + .■ + :-r ^ x 


4p ' ‘ib ' ' p. * 2?'^ ' ' <4>b 


4b ■ 


1 2 1 

4 * -^T 4 - From this series, if the age of B be 

p5 jp pi ^ 

very old, the value of the life annuity will he obtained with 
little difficulty 3 and having this, the value of an annuity on 
a life one year younger may be derived fiom it in the follow- 
ing naanner : — Let a denote tire number of persons living 
at the age of (A), who is one year younger than B ; then, 
since the seiies expressing the value of an annuity on the life of 

. , . ^ , , , b -b c c c -b (I 

the lattjr is found abo\’e to be — — 7 } — , j + 

4bp ‘2bp^ ^ 4hp^ 

Sic. the series expressing the value of an annuity on the life of 

the former will be \ - ) --x. 4 * — "t-? + Sec. = 

4a p 2ap^ 4a p^ 4a p 

h , b 4 ' c. c c 4 - d ^ ^ 

-f- — ; X i d 7— 4 ' —.77 + —-7- -h d:c. Therefore if 


ap‘ 


4bp 4bp^ 


the value of the annuity on the life of B be called M, the 

value of the annuity on the life of A will be = -j — ~ y. 

' 4 ap ap'^ 

Td- M. 


From this Theorem a table may be computed of the values 
of annuities payable half tj early on Ihes of all ages ; and by 
proceeding in the same manner a general Theorem may be ob- 
tained for computing a table of the values of annifties payable 
rptaiicrly. Rut (he labour of foiming a table of this kind will 
be rendered unnecessary, if we are possessed of the \alues pay- 
able 7yeer/y:Vor 1 have found that Die difleienccs between 
annuities pa) able* half yearly and year ij^ arc the same, whether 
those values be derived from the reaLprobabilities of life and 
the preceding Theorems, of from INI. De Muivrc's hypothesis, 
and tliC Theorems in lire 5 th Chapter in this v olume, AL 

servation?. 
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nervations, a the living^ et the age of one of them, 
'c the living at the age of the other, and b anfl d 
jthe numbers living at the two next younger ;je,es, 

X 1 + G will be the value of two joint 
^;ives e:n.-h one yea? younger than the former. 

, I'fie method of calculating tlie values of lives 
frhm any given tables of ^ibservalions, described at 
the end of the fourth Cha[jter in this volume, 
is founded entirely on these Theorems; arid a 
ciis^inet exp!ayali(;n of them lias been glvfui 
Mr. Moj^oenh, io the^econd Section c>4’jtlie Secijffd 
Cliapter of Tns book on tlic* l^octrine of vLAc-Aii- 
nuities and Assurances. 

The (c\[)rcssions Q + ~ X P — Q + 

X P — O ■P' their Investigation, may be 

founr! in p. 341 , 3 d edition of Mr. Dc Moiurcs 
of the Doctrine of Chanees{^\>), But it is 

necessary 


(v) Tlie Solution of this theorem may be deduced in a manner 
diflereut from that of IVIr. Ik M<)ivr(’ r!ct be the iiuniber 
of persons dying annually in ,9 years, whde thtt dccienient^ of 
life continue ctjual, llien will the value of tiie annuity duiuig 
^ ^ ^ (I — oc a — (I — Cyoc a ■— se* 1 

(ir a) “ ar^ (ir' r 

4- ^ -p . . . . (.0 — ^ X “ + --•'f ... ( ) But the 

r- (I .sr sr^ 




iit it scries is = P, and the second serie.^ is = x P — Q. ^ 

a 

(I — 1} — • 

(since a — 6 is zzz su) X P — and thcTerure the 

* a 

value of the annuity during the first 6 years will be Q -f 
~ X P — <ci. . . . The value, of the annuity after .v^years sup- 

' I • • 

posing 71, o, j), (j, &c. Ito denote the i*unheL (d pet sons 

in ing iu the tabic at the Ind of i -f b -p -h -f 3, •''ic. 

ycau 
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neces!>ary to observe, that the direction which Mr 
De Motor e has given for findiiig the va’ue of O 
is wrong. In consequence of calculating agree- 
ably to this direction, he gives the value of a bfe 
at they age of 42 by Dr. //a/Zej/’i .table greatey tharil 
the value of the same life by his own hypothesjs ; 
whereas, it is evident tliat the probabilities of 


yearfi is : 


m 


4- 


-f 


, j-v 4 - 3 


4 “ &:c, = 


ar" 


71 ^ 0 b ' 

~ -4- — 4- 4- <^'C. - X If this, expression be 

hr bn br * 

added to value of the annuity, found above, for the first 

5 y^ars, ihe whole value will be = Q 4 - - x P — ci 4 - pN. 
Q. E. D. 

It is necessary to observe that the series j 

{ ar ar^ 

supposes the annuity to be payable yearli/^ and therefore that 
3 


stc 1 2 V-- 

— X h 4 r, &c. expresses the dilTcrcnce, mulli- 

<7 s.r .'vr- 4,)'^ 


a sr S 7 

SCi> 


plied into * —5 between the values of an annuity ceitain foi 

s years, and of an annuity payable yearly during the con- 
tinuance ot a life' whose conaplement is I'he latter of 

tliese \ allies, ilenoted by Q, is given in the bth Table in the 
next volume. — But Mr. De Moivre has deduced the value of Q 

from the fluxlonal quantity 


— --zzzzi:, which, ex- 

71, r — 1 7zr‘, r — 1 

pressing the value of ap annuity secured upon land., must 

^ — 1 s — 2 

necessarily be always greater than the series — 4- — r- + 

sr sr^ 

; for the one supposes the annuity to be payable to the 
last moment ot existence, \Uiiie the other makes no allowance 
for that part of the year which shall have elapsed between its 
commencement ami the extinction of the life. This value of Q, 
therefore is improperly applied to the foregoing Tiieorem, where 
the value as well dS the wholes solution, is founded upon 

the principle the anhuity’s being payable only at the con- 
clusion of each ye^r^ provided the ife shall continue so long 
' ^ M 

livui? 


o 
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'living after 42, b^ing nil along less in Dr. Ilalkys 
table than in the hypothesis, the value of the 
must be also less. — Tlie mathematical reader may 
sJTa'silyvsatisfy himself, that the value of Q ought 
to be taken, as P have directed, from Tabic VI. 
in'the next volume. 

I I cannot help adding here, that though the rules 
for finding, from the vatuc given of any single.or 
joint lives, the viiJue of any single orjointrlivesone 
ye^r younger, arc an obvious corollary from the 
two expres.'dohs just mentioned, yet it«s probjjbie 
that Mr. iDe Moi^e did ,not atten^So them, or 
consider the facility vvliich th«y give ft) calcula- 
tions of this kind ; for if he had, he wcAild yiot 
probably have insisted so much as he has on liis 
hypothesis of an equal decrement of life ; much 
less would he, in order to obtain, an easy method 
of calculation, have ^ad recourse to that Second 
Hypothesis, which, in the fourth Chapter in this 
volume, has been shewn to be so very erroneous. 

Mr. Simpson is, I believe, the first jvho has 
given these rules, in his Treatise on the Doctrine 
of Annuities and Reversions ; l)ut» in his Select 
Exercises, p. 275, he has given a rule for ap- 
proximating to the values of single lives, accord- 
ing to Dr. Halley s table, which must not be de- 
pended on, for I have found it half a year's pur- 
chase, and sometimes threeAjuarters of a year’s 
purchase, wrong. 


Note 
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Note (O). 


In. & note at the conclusion off the 3d Ch/pter*, 
Dr. Price refers to the end of this volume for more 
accurate solutions of his 1 1th and J 2th Ouestione-, 
which had been investigrdcd by myself, and puBf- 
lished iq the 78th vol. of the Philosophical Trans- 
actions. — With the view of fulfilling his intentions 
in this respect, I shall here, in an abi'idged manher, 
insert t^e solutions to which he refers', 

SoLUTtON on Question XI. Page -10. Let a 
represe,qt the number of persons living in the Ta- 
ble at the age of A, the younger of the two lives, 
a , a!', a", &c. the decrements of life at the end of 
the 1 st, 2d, 3d, 8ic. years from the age of A ; 6 
the number of persons living at the age of B, the 
older of tlie two lives, and c, d, e,f, &c. the num- 
ber of persons living at the end of the 1 st, 2d, 3d, 
&c. 'years from the age of B. Then will the value 
of S (tile given sum), depending on the contin- 
gency of B’s ^surviving A, ''be expressed by 


ba’’ 




, da"' . a 


S _/3r. t'-AF- 
— ' b 


c. F~ AP 


+ _ I.B-AB ; F 

denoting a life one year younger, and P a life one 
year older than B ; AF, AP, AB, the values of 
the joint lives of A aijd F, A and P, and A and 
B ; and (3 the iHimber of persons living in the 


Table at the age of F. But ~ is 
^ b 


1 + B , cP 
and : 

r br 


B — . ' Dence if V rejire cut the perpetuity, 


* Page 19P 


the' 
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the above expression Vnay be found equal to ^ ; 


'i-.I + AP , r - 1 V - AB 

y + 


Aaf 

~b~' 


Haviue; now the 

/ 4 / U ^ 

valueVf the given sum payable on the continjVcncy 
of B’s surviving A, the value of the same sum pay-’ 
Sable on the contingency of A’s surviving 13 is* 
Easily obtained ; by subtracting the value founlf 
above from the whole value of the Revei>ionrattcr 
the extinction oi the joint lives of A and B. 

'SoLUTKiN.OT*(duESTiON XII. page 43. Ketjiiv 
ing the saipe symbols as in^the preceSky^ solution, 

the value of the sum S will in this case be = X ’ 


h-^c.a 


~d,a 






a .c^d 


+ 


(l Cl .ii — c 


+ 


a 4- -f- 


+ &C. 


/SaF-AF-£.P-AP 


1 . B — AB. or, sub- 


. . 14“R^ ^ r S 

stituting lor -j' and ii — r- lor-,- — x 

^ )' b hr 2 

rr~: rim I 


c X 1 4- AP r 
Tr ^ 


1. V - 2B — AB 


/2AF 


When 


the value of the reversion is required, depending 
on the contingency of A’s having died after B, the 
foregoing value is to be subtracted from tlie whola 
value of the Reversion after the exluiction of both 
lives. M. 


Note 
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Note (P.) 

SECTION 1. 

In the same note to v^hich Dr. Price refers’*^ 
for more' accurate solutions of his llth and 12th 
questions (and which have been given in the pr,e- 
A'drng pagcs)^. a further reference "iS made to tlie 
end of ‘th^s‘’ volume, fpr ruleV which '.give in all 
cases correct valuet of sums payable on any sur- 
vivorships between any three lives. These rules 
have been deduced by myself; and when the above 
note was written, it was my intention to have sub- 
mitted the whole of them to Dr. Price, in order 
that he might use his own discretion in the man- 
ner of inserting them. But this is no longer 
possible, and I am induced therefore to give the 
greater .part of them in this note. But being 
apprehensive of rendering my additions to this 
invaluable wa^k much too«iong, I shall only in- 
sert the rules, referring the Reader for the demon- 
strations of them to tlie fQth, 81st, 84th, and 
goth volumes of the Philosophical d’ransactions. 

From the complicated nature of questions in- 
volving survivorships between three lives, it be- 
comes necessary in their solution to have recourse 
to a great variety of symbols. — In order how- 
ever to prevent repetition, the same symbols are 
uniformly made to denote the same quantities in 
all the following rules, and it may not be impro- 
per to begin with explaining them. 

i ^ 

i 

" P.ige ip:^. 
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I 


denote the valud of an annuity on thef 
sj^ective lives of A, B_, and C. 


C. '.denotes the value of S on the contingency of 
\C's surviving A (by Quest. XI. Nole*0). 

E. denotes the same value on the contingency of 

) B’s surviving A, found by the-sarne Ques- 
tion. » 


F. denotes the value of an annuity on a life one 
year younger than B. 

G’ denote? tlicv'alue of the absolute Reversion c£ 
S ait^ the dt*th of A (l)y Quesflt X..p. 32.) 
H. denotes the value of ah anjiuity on*a life one 
year younger than A. 

K. denotes the same value on a life one year 

younger than C. * . 

L. denotes the value of an annuitj^ on the longest 

of the three liv^s A, B, and C. 


M. denotes the value of S, by the first Problem 
in this Note, on the contingency that A’s 
life shall be the^rst that fails. , 


N. denotes the value of an annuity on a life one 
year older than A* 

P. denotes the same value on a life one year older 
than B. 


Q. denotes the value of S, by the 8th Problem, 
on the contingency of A or B, being either 
of them ihtjirst that fails. 


R. denotes the value of S on the contingency of 

B’s dying after A (by Quest. XII. Nfote O). 

S. denotes the given sum. » 

T. denotes the value of an annuity on a life one 

year older than C. 

V. denotes the perpetuity. 

W. denotes the value'of S on the contingency of 

C’s dying after A (by Quest. X.I1. Note 6).. 
VoL, I. >Cc a and 
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»d a, denote the numter of persons living in 
a table of observations at the ages of H arid 

p aiicj b, denote the number of persons livjng'-^t ' 
the ages of F and B. f 
X and c, denote the number of persons living at. 
the ages of K and C. 

m, and d, denote the number of persons living l,t 
the end of the first year from the respective 
ages of A, B, and C. 

Vjcdenotaj tjie value of incv'tasej;! by its'^in- 
terejst‘for a year . \ 

,The combinations of two or three of the several 
letter^, A, B, C, F, H, &c. denote the values of 
annuities on the joojl continuance of two or three 
of those respective lives. ' 


PROBLEM I. 

To determine the value of a given sum, payable 
if A should be thejCr^t that fails of the three lives 
A, B, and Cr 


SOLUTION. 


When B or C are the oldest of the three lives 
the value of the Reversion will be = S into — x 

fi. FK - AFK ^ ^ FC“ AFC + 


BT- 


ABC - 


w.PC. 


ISb, 


APC d 

■ “■ 3c X 


AHT< m.H’-APT 

+ 1 . 


2 


When 
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When A is the oldest of the three lives th*e v^ilue, 
will be =!^ ^ ^ — . AF 4- 

+ - ABT~2ABC *-f ~ 


BN - BNC 


- AB - ABC +, 

f 


m 

66r 


3r 

X 


s. PN - P NC 
a 


AP - APC. 

When the three«iives are equal, fhe value will 


PROBLEM 11. 

To determine the \^alue of a given sum, payable 
if A should be the second that fails of the three 
lives A, B, and C. 


SOLUTION. 

•t 

When the ages are unequal, the value of the 
Reversion will be = D + E — 2M. 

When the ages are eqital, its value will be = 
I X ~ X V ~ - 2CCC. 

J r 


PROBLEM III. 

To determine the value of a given sum, payable 
on the death of A, if his life should ,bl the last 
that fails of the three jives A, B, anti C. 

c c 2 

i 


solution 





Thf vaTuS df the Reversion in this tase will b4 

either G + M — D + -Ej or ac- 

TOrding as the ages of the Kves are unequal er 
equal. “ '' 


PROBLEM IV. 

Yo deter, ^.ine the value of ^ given Ajiti, payable 
on the oftinction of the lives of A arid B, should 
they lyi the^r^^ tiiat fail of the three lives A> B, 
an’d C. 


SOLUTION. 

Let E denote the value^of S on the contin- 
gency of C’s surviving B (by Quest. XI. Note 
O), and the general rule, when the lives are un- 


equals will be = 2 X X HC 


6a 


hbc - 

3 


Hk vBk 


2fz 

xe^ABC 


4- AK aSK — 


2S. 7- 


3r 


S.« 


S.d 


y Rtr:rwc + 4. 


X 

X 


At - I'BT + !f the three 

u Ha 

lives be equal, the Rule becomes = 


S.r - I 
3r 




3CC - 2cca 


PROBLEM V. 

to 'fi'nJ the va|ue of a given sum, payabhe on 
the death ‘of «A, if his life should be ihcfirtl or 
\eoDnd that fails of the thre^ lives A, B, and C. 


SOLUTION. 





ioimim, 

> The v^oe of the Reversion, when the lives are 
uneqt^l, will be =r + E — M. * • 

® s t "” 'T * ' 

When the lives are equals it will be se — g”- X • 

iv - 3cc'^:i"ccd! 

PROBLEM VI. 

To find the valJb of a ^given sum,* nayable on 
the death of A, should his lifn be the ^second or • 
third that fails of the three lives Aj B, and*C. ! 

SOLUTION. 

>» 

If the lives be unegtial, the value of the Reversion 
will be = G — M. <»- "‘ lf thf three lives be equals 

its value will be =® — X '(icC, 

w* ■% 

PROBLEM Vn. 

To find the value of a given sum, payable on 
the death of A, should bis life be the ^r$t of tbf 
tost that fails of the three lives A, B, and C. 

SOLUTION. 

In thi s case th e value of* the Reversion will be 
= G — D -f E 2M, if the lives be unequal, 

a?id X 2V--3C~3CC+^CCei if 

the Uvet be equate 


PI^OBLEM 



Notes.' 



PROBLEM VIIll 

To determine the value of a given sum, payable^ 
on the^ death of 4^ or B, should either of them be 
’ the jirst that fails of the three lives A, B, and C. 


SOLUTflON. 

Let s; as in Prob. IV, denote the value of 
S on the contingency of C’s surviving B, apd 
Eie^ value of , the Reversion, wheh'C is the oldest 

S ibto ~ X 


, , . < 

of the tkree UveSy v<ill be 

b'k— ABK - + 


2b 

2.r^l. BC — ABC 

3r 7 


+ 


nt. PC - APC 
6br 


Zcr 


- X 


BT - ABT + 


m. FT - APT 
2b 


-}- S* - But if A be 


the oldest^ the value will be = S into 


X , t “T t 9 


r^l. V-^AB 


/9.AF~APC 


3a 


< b 


4- X AB“ 

' 3r 


BN. -BNC , w. PN 

j. 


ABC 4 


2 6b 

nt. AP — APC . s 


PNC 


6br ~ Sur 

--- And if the three 


lives be equal, the value will be == — - X 

V ■- ccc. 


PROBLEM IX. 

To determine the value of a given sum, payable 
on the death of A br B, should either of them be 
the second that “fails of the th^e lives A, B, and C. 


SOLUTION.' 



N&tes^ 
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SOLUTION. 

When fhe lives are of unequal ages, the valiu3 of 
theR^ersion will'be= 

!?Q (2 denoting the same value as in Prob. IV. 

ijnd VIII.) When the agps of the 3 lives are equal, 

the value will be = — X V — aCCfi^CCa 
FROBLEJVI X. 

To find the value of a given sum, pay^bIe*on 
the decease of B or C, should either of them be the 
last that fails of the three lives A, B, and C. 


SO,LUTION. 

The value of the Reversion, when the lives are 
unequal, will be = X BC — + 

W — M, and when the lives are, all equal, it will 




FROBLEM XI. 

To determine the value of a given sum, payable 
on the contingency of Cs surviving B, provided 
the life of A shall be then extinct. 


<;OLUTION, 



Notes. 


SOLUTION. 

l 

When either Bor C are the oldest of the three lives,' 
,tbe vafue of the given sum will be = S into X 

_ BErTITAW + ^ X FC^FC 

^ X BC - ABC - X + 


X BT c- ABT - 

ncr ^ . t' 


m. rr - APT t. 


• Whe^^ A is the ofdest of the three lives, the value 

•ii'u S.* _ a. , AK-ABK 

VVillbe^S- 3 ^ X + —2 

~ X HC^^TTBC - ~ X AC -ABC + 

va 3r f * Or 


X NC-:rNBC + ^ X + tMrJE 

’ 3cr 2 ' a 

1 

(S denoting the same value as in Prcb. IV. VIII. 
and IX.) W)ien the three lives are eqiial, the 

^ * c I 

value of the Reversion will be = x 

or 

V ~ 3cc“::^cc: 


SECTION. 



Notes. 


m 


SECTION II. 


'rp 

X HE remaining problems involve a contififrency 
whicrt makes it extremely diffionlt to give art 
exact solution of them. By the assistance, howJ 


.ever, of the tables inserted at the end of this Note 
the difficulty may in a great measure be sur- 
mounted ; but it is to be observ^ed that the rules 


afe unavoidalJy rendered more complicatcrl, and 
therefore, ^in addiSi^jn to the symbols ready &se*d, 
it has become necessar_, ^ to have reccftirse to the_ 
following. 


X, y, and s, denote the differences between the re- 
spective ages of A, B and C, and of the oldest 
person in tlie Table of Observations. 

k, the number of jlersons living at the age of A 
at the end of x, y, or z years, according as 
A, B or C is the oldest life in the Problem. 

p, the like number at the age of B. 

q, the like number at the age of C. 

the probability (by* Table II. at •the end of this 
Note) that A dies after C. 

f, the probability (by the same Table) that C dies 
after B. 

"x, the probability (by Table I. at the end of this 
Note) that C survives l5. 

p,, the probability (by Table II.) that C dies 

after A- 

the probability (by the same Table) that B dies 
after C. 


TT, the probability (by the same Table) that B dies 
after A. ^ 

?), the probability (by Table I.) that 15 survives A. 
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»0*, CAl", &c. the values of annuities on tbp, 
single or joint lives for ar, % years., ’ 
1^1111 / 

A', B*, B", C*, Cvj &c. the values of an-- 

nilities on single lives, x, y. or z years older 
than A, B, C, &c, 

, the value of at the end of x, y, or 
' z years. 


n 


PROBLEM XII. 

To find the value of an annuity on the life of C 
after A, on the particular condition that A’s life 
when it fails shall^fail before the life of B. 

SOLUTION, 


If 'C bp the olde.<;t of the three lives, the value 
will be = — ,+ — — — ifu^ be the oldest, 

the value will be — f- ?• C — C-* — - 

If 71 be the oldest, the value will be = 


C'-' - ACiv 


■-f- IT . 0 “ -j- 


RC - ABC 


three lives be equal, the value will be 


And if the 
c - ccc 
2 


PROBLEM XIII. 

To determine the value of an annuity daring 
the life of C ^fter A, ‘provided A should survive B. 


SOLUTION. 



Notes. 


sgs 


SOLUTION. 

The value when C is the oldest of the three lives 

M C - A€ BC - ABC , . * , 

Will Be = — ; when A is the 

oldest it will be = C — C — — 

— ; when B is the oldest = C — AC — 

’bo-arc —s; j , 

y; — TT* C — Cf .111(1 VhCIl 

I • t 

the three lives are equal, the v.ilue .'will be — 
C - 2. CC + CCC * 

2 


PROBLEM XIV. 

To determine the^ value of a §iven sum payable 
on the death of A and C, provided B should sur- 
vive one life in particular (A). 

SOLUTION. 

Let the value of an annuity of \£.\ depending 
on the contingency in Problem XII. be denoted 
by y, and the value required, when the ages are 

unequal, will be = E — ~~~ ^ 

ages be equal, the value will be = — ^ — X 

v“cc^c^ccc: 


PROBLEM XV. 

To find the value of a given sunf payable on 
the death of A and C, should B die vefore one life 
in particular (A). 


SQLUTION. 



300 




sQ^^unoN. 

Let the value of an annuity of ^1 oepending 
on th^, contingency in Problem XIII. be denoted 
by Z, let the value of the given sum afte»* th* 
death of A and B, provided B should die before A 
(found by the 2d Question in Note O) be reprer 
senled by X, then will the value required be ^ 

S r 

Z — — ^ — X X if the ages of the three lives be 

' S i" -n — ^ 

unequal j or tA —z~ X V— Lclf theagnsbee^z^aZ- 
PROBLEM XVI. 

To find the value of a given sum payable on 
the decease of B and C, should their lives be the 
last that shall fail of the thred lives A, B, and C. 


SOLUTION. 


If B and C are both of them older than A, and 
both of them niarhj 'f the same age, the value re- 
quired will be = S into x 


.p BC - X 1 + + 


d — 

X 1 

zt/- 


_ BT- ABT 


*m. 1 + At*i ' 

^ ^35 


;3. IC — AFC X “ A niz- 1 s*- r, 

f-~3h ^ X - ABK + — i ; But 

if the age of B much exceeds that rf C the general 
Kile will be more accurattiy expiessed by S into 

r - J. BC - Ai*C „ 



■NbteSi 


. /3.F(!: - I'T-APf PC -A PC 

. — — .! 

'!» - AP]> - ± X iL.“ + T ~ AIT' + 

' 2cr 3 ' » . ' 

k- 

B + C'' - AB + ACl' , ’T.tf.r- \ /* 

2r r* ^^^+1 ^ ' '>• '’• 

A ie the oldest of iht^ three lives, tlie general 
rule will be S into LZTL_y-r_L Zl5i — 


*.AK~ABK. , « 

s'" ~ Fc 


3a ^ 


NC- MiiC + -~ X _ 

2cr ' 3c 

^7 X V-- O* 4- y 

3 ^ cr^+l ^ ^ +/^"r^A 

X V — B\ And if the three lives be eqiiaf it 

g y'^ I • 

will be simply — , — X V — L. 


PROBLEM XVII. 

To find the value of a given sum pavable on 
the death of C, provided A shtuld be the first, 
B the second, and C the third tliat shall fail of 
the three lives A, B, and C. 


SOLUTfoN. 

When C is the oldest of the three lives, the 
value of the given sum wi^ ! e S «nto ^ X 


/3. FK - AFK 


-BK ABk + - 


1. Bt‘— AhC . . in 
fSV *"* ” 



308 


Notes, 


C - AC , „ BT-ABT ;j; 7,M 

- 2 r- + 5 ;X — 3 -T-A^.-men 

B is the oldest of the three lives^ the value will be 
S into + g- X ^ ~ 


Eli - ABK 4- X 

Si>- 


m d. I'T - Al^’ 


PC-APC- 


/e.FC-AFC , O-ACI'' , d R''.' - Aijl' 
W / ’ZT' ' 2>^ „ ^ j 


T> - ATI' + X V - q. When A 

w tlie oldest, and B the youngest of the three lives, 

the general rule becomes S into ‘ 4* 


EC!'- AC + C* 




AT - ABT 


4 - 1 + T' - BT 4- BTI' + ~ x 

()ar 


Nc - NBC + 


rf. 1 4 MU' 


4- J X hc_hbc+ 


X V - But..Ae« 

A is the oldest, and C the youngest of the three 


lives, it becomes S into 


X V-FC'-ABC 


r — 1. BC - AC A ,, AF - AFC , « HFC 


+ I I A g *V 

-■c, - +;cX 


2. HB - HBC 


4-HC + q. X1NB-NBC4- 


777 ] -f N PC 


-Lr ^ ' ^ + ’T 4- -J- X 


». r - 1 . 'C. - Cj 

^ „ . 1 . 1 , 

cr* + A 


jy.y^.r -- 1 . Y — Be); 


when 



Notes. ZQQ 

when the three lives are equals the general | rule is 

reduced to - ^ 

\ or 

PROBLEM XVIIL 

To determine the value of a given sum payable^ 
on the death of A or % should either of tliein be 
the Jirst or second that fails of the three lives 
B, and C. 


'SOLUTION. 

The value of thisVeversion in all cases#is — — i 

*r 

X V^iTAB. 


PRQBLEM XIX: 

To determine the value of a given sum payable 
on the decease of A or B, should either of them 
be the second or third that shall fail of the three 
A, B, and C. 


SOLUTION. 


The value of this reversion when A and B are 
older than C, and both of them nearly of the 


same age, will be S into 
A B “f- ^ I AC 


r -• 1 


X V + ABC 


-AB- ^xAK + BK- 

r 2f 


■ 'iABK 


+ A X AF - AFC + X 1 + AP + 

But if B be considerably the oldest of the three UteT^ 
the value will be S into ^ X + Ai^BC — 

T ^ 


n 


o 



NoieSi 


^!_AB-fx Mj^+ BK,- 2 BK 

I ^ x.r 2.C \ 


+ 4 X AF - AFC + £ X ] + AP + 

**" ^ , - - -„ n - ^ 

4 , X If c he the oldest of 

the three lives, the value of the reversion will 

. — xV-^?:+ABC pf,,Ar 

be = S into i — + 

r L lj : . 


- AB + V 


, ^ avl - AFC , .c 


7:p;;c+” 

‘ ‘ a 2 * ^ 


. r 1 V — A- pJc 


X i+ABi;. — 


If Uie ilivee lives he equals the value will be 

! !:rJ X Berc- cc + ccc. 


PROBLEM XX. 

t. 

To determine the value of a given sum after tlie 
decease of A or B, should either of them be the 
fiisi or last tliat shall fail of the three lives A, B, 
and C. 


SOLUTION. 

If B Zie the oldest, of the three lives, the 
value of the given sum will be S into 


VV - AIJC 


A' + B ACb + BC 


+ AB 


p. AF - AFC 
2Z. 



K-otes, 


401 


3. AF - AFC 


+ BK - 2ABK 4 £ X 


• # 


(L \ \ 1 * I'v A « A 1 1 I ^ AT i ' 

, A + AP H X r — 1. V- Ar. 

If C. he the ohhst (f the thicc /ircs^ llie value; 

will be S inlo ’ ~ ’ X V — ABC — - A' -j- B — * 


— AF'C a.l 1 1 1 — TlPC I VI 1 + I’C' 

■>/, “ 717 ^ 

rr 


cl-. >■ _ 1 


ar'' ^ 

r — 1 

7\ 


-xv-1N,VA^v2bU;7x 

A~iJ 


Lj, 




- T X V - A. + B:*- 

1 

If ///c i/ircc lives he equal ^ the value will be 
X V cc ^ccc: 




id 


- I 

r 


PROBLEIVI XXK 

TLV bud the valut; (*f a given sufti pnvd V 
the death of A, sliould his life be si or 

scLoiui that fails, and sliould B's il' it liiiK. 
Idccoine extinct before the life of C. 


SOLUTION. 

The value r(\|uired in this Problem is no moi'e 
tliaii the value of a [dven sum on the death 
A, should C iKVive liiin,” and theiefore is 
ohiained by llic Sulutien ol the lirsl Question iu^ 
iSolc O, 


VOL I. 


1) o 


TTlOBLEui 



402 


Notes. 


c r PROBLEM JTXII. 

V 

To determine the value of a given sum payable 
on the death of A, should his life be the second^ 
or thini that fails, and should B’s life when it 
fails become extinct before the life of C. 


SOLU'^ION. 

When'B ?? the oldest of the three lives, the 


r — 1 


value of the reversioi^ will bf = ? iil'to — 'X 




y. AFK 


, 2V - 3 ^ + BK - ABK + 


+ X PC - APC 


ir 


+ APT 


2c 


+ 


j1 

6b 


FC - AFC + 3AF - A X BT-ABT 

6cr 


2c 


AK]. + + H- f X 

When C is the oldest of the three lives, the value 

will 1 e = S into X 2 V— SA’^— ABC— -- X 
:^~-WBK+ + AFK + ^ X PC^P'C- 


3br 


d I 4- 

2f; 


3AF1 


6l 


- X B1 -- ABT + 7^ X FC- AFC 

r ‘ 06 

* , AC — ABI* , lie. 7' — l.V — A* 

X Ak^ ;; h 


When A is the oldest, the value will be = S 

♦ ^ 

X 2V^3A-ABC X AK^ABK 


into 


r - 1 


6r 
uk.UBK 

3ac , 


3c 


+ -T- X HC - HBC - f- 

i)ft ber 


X 


Ai; - ABT 4- 


s. 1 + NBT 


2ar X 


MC-NBC 


3 


1 + NB 
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- 1 + NB 4- - — p-Ar ; and when rfie lives itrc^eqnal, 

, 

the vahic will be -N — ^ X 2V — 3C -^C*CC. 

' o; 

ntOBLEM XXIII. 

To determine the value of a 2 ;iven sum pny.'.hle 
on the deatli of A, STSanld his life be llu',//",'.-' or 
last, that shall fail of the (hree lives; ond should 
B's life, ifjt fail, become cx'.inel befcie iiic hfo 
of C. 

‘SOLUTION. 

» 

If B be the old^l of the three //rov,*the*value 
will be S into X V— A- — ABC -f ^ — 


+ X 1 + APT - 4 X T -rAT+ B T- ABT 
~~X AFK + X AF+FC-AFC+.d^ 


X 


/.r-l.V-A; 


arH 


IT 


/ ,y.y- I. V-.AD,> 

‘2acr^ + ■ , 


If c 


be the oldest, the value becomes *S intqj, - X 


V-A'-ABC+ X l+AVr. 


Zher 

i'Ik 


^ X 1 + AT + BT - ABT - £ X AFT + g 
X aIkTi^- AFC ^ ' V - Ar 




r — 1 

2r 


If A be the oldest^ it becomes S into 

V -AA 4iTc + 

2 2 /* Za ^ 

iL X aTITaBT' -f ,-A X i"+^(» -“NBC 


X 
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>; II + NET 

'2acr * ‘ 

' s 

equa]y iV becomes = — 


And, If the three lives 

5 -J. X Y^c + cc^‘bcc. 

sir 'T 


PROBLEM XXIV/. 

* To determine the value of a given sum payable 
on the death of A, B, and C~y provided C shall die 
after one life in particular (A). 


SOl/tJTION' 

‘ ^ f » 

The value of the revet >ion flTthis case, when 

. , r 1 

B h ihe q/dtsl of the three /iw|, will be S into 


BC 


AB 


X EC-B-ABC+-^ _ ^ X l-AP 


f i + iU''r 

C 


2c 


X BK - ABK + W.— When C 

is the oldest of the three lives^ the value wall be 

X BC~B^BC + ^ - 

X r+APl'-'^-V--- — ^:X BiT-ABK + W 


VI 

2lf 


- V — 

+ 


dr 


,c -f-1 


-When A is the oldest 


r— 1 


of the three lives, the value will be S into — 
X V-B-iC+'iBC-i-AC— ABC -f + 


- X HB-1-HC-HBC-;J XBKi^-f AK-ABK 


+ L X — 

^ ^ + ba 1 

When the three liv^s arc of equal a"e, the value 

AiU be =: X V^'CnTsCC^CCCAliat is 

‘ “ half 
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“.half the reversion after the *extinctii>n,of the 
thrae.Iives.” 

In the farther pursuit of these enquiries 1 have 
discovered a simple method of ajq)roxiinating to 
the values in^the precc'ding Proldems;* but^jt 
would be improper to enter more iully into die 
subject at |jresent. I shall only observe here, 
that the solutions those cases which iiwolve 
three lives, and eVen tliose which hivolve two 
^ives in th(^ survimrshi;), Peing formerly deduced 
from an ^rrtnV^ou^ hypothesis, it^vms imppssihle * 
to determine npproxim#ittons could* 
])e depended uptHi. By the assistance of' the 
tbregoing rules which havd.been derivecHroip the 
real probabilities of' life, and which I believe ex- 
haust the subject in regarjjl to three lives, this 
point may now be ascertained^; though perhaps = 
it may not often be adviseable to luive recourse 
to aJ)j)roximations^ when the exact values .can be 
obtained with so little additional trouble. 

The following Tables are inserted,, as* being 
necessary to the solution of the Problems in this 
Section. The demonstrations* c^f the rules by 
whicli they have been computed may hji#^een in 
the 79 th and 84th volumes of the Phuosophical 
dVansactions. M. 


TABLE 
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'fables. 

TABLE L 

81 icvving tlie probabilities of suivivorfhip bctvvcen two 
persons^of ail ai»’cs, whose coiDmoii difference of ap^e is 
’‘not less tlian ten years, computed ^ from the North- 
»aiii])ton Table of Obicrvatrons. 




Tfii v'^ars fliCVrcnte. 

Twenty;' 

yearsflilffrence 

Thirty ye 

•ars ditfcrf'nrr. 



Ages. 

Probabilitieb. 

J. ' 

Agrt. 

1 

Pruba^bihtie^. 

h _ . _ . 

11— if 

!.5Sa9|.4ail 

21— ] 

(.246 

.47.>4 

bi-i-'i 

.4'323,8I77 

12— 2 


£n 0 

.44?3 

.886(if 

-■V- 2 

.3936 .6064 

i;]— r; 

.4S24'..5i?7 

2.3— /• 3 

U088 

.8912 

33-^- 0 

.3887 .6443 

1 t— V 


24— 4 

b.900 

.Old) 

34— 4 

.:]C86'.()714 

— c 

.-tirti.oa^O 

28 — 5 

.n;6() 

.6291 

38 — 5 

.3!o55()86,5 

1 b— ( ! 

.4,34;V.o6','-i7 

. 0 — O' 

*3()^lO 

.()36() 

36— 6 

.'29S5;.701.5 

17— 7 

-Jbi:, 1.5747 

27— 17 

.3.548 

!.rt’.i,52 

37— 7 

.288.3'.71 17 

IS— s 

,4i;)li.540p 

|28— 8 

.3484 

.6516' 

38— 8 

.27981.7202 

19— 9 


2ff— 5 

.34 82 

|.6':)48 

39— 9 

i.27.53|.7247 

20— lu' 

!.415S(5H47 

30— !(' 

,3441 

1.6,899 10— 10 

.2733\.7'Hi7 

21 — 1 1, 

i 5-/5S .5S4-2 

31 — j] 

.344(' 

l.()800 

41—11 

.2724:.727b 

2^'- -;2 

Ui0'8..’-«3'2 

j32— 12 

.3442 

1.6888 

42—12 

.27 1 8;.? 282 

2J— ri' 

.417 8 .5S'’2 

33—13 

.3414 

.6886 

43—13 

j.27H.'.728'; 

24—1 i: 

.41,1]!!;. 5810 

34—14 

.3417 

.6853 

14—8 4 

.27n!.7289 

2.5— le 

.i‘?03;.j7.98 

38—1.8 

.34.81 

1.6849 

48—18 

.2708{.72,b2 

26'— 1 6 

.4'il6L.5784 

|3()— K); 

.3486 

.6/.41 

16—16 

.27()b'!.72.04. 

27 — 1 ; 

:W37b;.,0774‘' 

'37—17 

.3 1 . ; 8 

.()'842 

47 — 1 7 

L270||.7C9.0 

28—18 

;.i?57076'8 

18—18 

.34,84 

.6,846 

48— 1 8 

.26'9Uj.7310 

29—19 

:ie;.:4L.')7()() 

:39— 19 

.3444j 
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4 t— 3‘l'.4034 .596’6 54 — 34.30()0 .6',940 64—34.9138 .7869 
4,5— 35 Uo 1 9. 5981 55—35 .3039 .6968 65—35 :7907 

46— 361.4004 .5996 .^6—36 .3003 .6997 (> 6—36 .2047 .7.95,5 • ' 

47— 37i.39S8. 00 19 57— 37.9978.7027 67— 37 .13001 .79.99 ■ 

48— 38 '.3971 .6029 58-r38 .2943 .7057 68— 38 .1.954 .8046 

49— 39 .395-t ,6046 .5.9— 3!T?3913.7087 69— 3.9 .1906 .80;)4 

50 — 40;3il38 .6069 60—40 .2882 .7118 70—40 .) 8.59 .81*41 

51— 4153923.6077 61— 41 .2849.7151 71— 41 .ISIO.8I9O 
5€— 425,3907 .(^.93 62J*M.2 .2814^1 86 72-42.1758.8242' 

53— 431 38.90'. 6 ft (? 63—43 .2774 f 226 73-4* .1705 . fi 295 

54— 44I.388J .6119 lj[f.v44. 2733 ‘7267 74— 44 1 653 .8347 

55— 45!. 3853 .() 1 4fTO5-^45 .26.9C‘ .73-j 0 75—4.59 1 604 .83,06 . 

56— 46 .3835 .6 65 66-^6 .2646y354 76—46 . 1 56O .S.I.40 

57 — 47 .3816 .6184 67-»47 .26oi ?te99 77—47 .J^l 5 .8485 

58— 48.37.97.6203 68— 48 .2555 .7^45 78—48.1468.8532 
.5.9— 4.9Lo? 77 .0223 6.9— 49 .250.9 .73f)l 7.9— 4.9 .1416' .8584 

V-'O— 50I.3756 .6244 70—S0.246V^o3() 80—50.1301 .863.9 
^1 — 5ij.3730.6270 71 — 51 .240^.75.94 581—51 .1304.8696 

62— 62j.37OO.63OO 72-»32 .2349 .7651 82—52.1246.8754 

63— .50|. 3668 .6332 73— 53.2291 .7709 83— 53 .1194*8806 

6 }.— 541.3634 .6366 74-54 .2235 .776,5 84—54 . 1 rOblN ^O-- . 
95— 55 .3597 .6403 7,5— 5,5 .2181 .781,9 8,5—55 .1130 .g.sfO 

66— 56j.3558.6412 76—56.213) .7869 86— 5(>' . n04 .88.96 

67— 57j.35l7 .6488 77— 57 .2080 .7.020 87—57 .IO8O.8.920 

68— 58|.347S .6;52(>' 78— 58 .2024 .7976*88- 58 .1063.8937 
6,9— 59 .3430 .6570 7,9—59 .1959I.8O41 8JA-5.9 .lO'^H'lJ 5 

70— 60^.3385.661.5 80— 60.1890j.8110 .90—60 Xlim ^. 903 .'> 

71— 61, .3338 .6662 81 — 61.18231.8177 91—61 .08681.9132 

72— 62;.32.90 .6710 82— 6'2 .17571.8243 92—62 .075 1 .^Mlt 

73 — (1.3 ..3246 .6754 8.3 — ‘63 .1 7031.82,97 93 — (>3 .06I8 .9;;8'2 
/ 4 — 04 ..3204 .('796 1 84— 64 .16/ 3yi32/ j91' — 64. .04.93 .9.507 

75 — ()5 .3170 .6S3()jS5— 65 .16551.8345 |95 — 65 .036s,.,0{)32 

76 — 66'.3 145 .6855 ;86 — 66 .162.91.8371 1.96 — 66 02581.97 >2 

77— (,71.3120 .6880 j87— 67. l638j.8362 ‘ » 

78— 685,30.90 .().910 188— 68 .1644:.83,56 

79— 09 .3047 .695.3 189—6.9 .i623;.S377 
SO— 7Oj.3OOO.7OOO .(jO— 70.]5()7!.8433 1 
81— 71 ;.2958 .7042 '9 1—7 I .14.5()|.8,5.50- 
8‘2— 72.2.91.9.7081 .,92- 72|.13(>5j.8()';).5 

83— 73 28.90 .7110 ’93— 73 .1 1 08l.8.'^)2 

84— 74 .2,902 70.98 94— 745o924|.907(> 

85— 7.5 .291? .708,3 95— 75|.07 175.9283 ' - 

B6— 76 .2925 .7075 96— 76|.0512l.9488 I 

* Tent 
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.9441* 


Forty 



Tables. 409 

V t 


■j^orty years diirerenc<\ 
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.0998 

.9032 

91 

^41 
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.0210 

•9790 





i 


91—241.0164 

.9.836 







.95—25.01 18j..9882 







96— 26|.008oI.9<)20 









Tables. 


411 


TABLI?;ir 

Shewing the probahijity of one’s life dying after a.icAlicr.^ 


lls dill leiitc jrwnity\cii 


riiirly >eiis.d!lk^i !loil\ v^' n‘’ dilK ri lu ( . 


2t 

1 

1 ! leo 

Ar 

s- 

N Kl t 

._-4C_ 

1 k»l 

^ .Af k 

' "• “ 

' • 

J kst 

A s 

V ur*< 

lilt 

111’ 

]13 

. )85S 

1 


3885 

5341 

1 


J3SJ. 

,4831 

1 

M 

'QOS 

, 43.5 

^2 i J 

i(n)4 

•)1J() 

3 


,}*>>() 

"^111 )i 

o 

J3 

393 1- 

39 n 

2 

42 

3355 

.4)66 

3 1 


482 d 

} 

; 

4 8i U 

.4(%() 

5 

>1 

.11-,, 

.]cC 

3 


3 C() 

268.j 

1 1 

'7b 

.1\97 

n- 

21 

ii]A 

%o98 

> 


.4307 

,33 SI 

4 

iS 

30 13 

.2()S6 

• I ) 


A0</ 

5 

) 

ji)2b 

Vo7 


I 

AS2 

.3133 

\5 

4, 

.V)94 

.2.518 

0 h). 

,)114 

4J47 

() 

20 

ol >0 

. ^ 3s 

(> 

> ^ 

2 

41)6 

39 s ] 

6 

'/> 

rrib 

.2 4)4 

7 17| 


42 >2 

7 

27 

J 1 o 

.ojK' 

7 

371V49S 

3S8 1 

7 

47 

3777 

.2238 

.S 1^' 

5 5 0 9 

11 A) 


2S 

j22> 

;tv 

8'2,S 


379() 

8 

48 

3791 

.213$* 

9 in 

!k5S() 

4 1j9 


29 

y2>7 

,4j(I 

6 

]9 

3.1' 

7jI 

9 

46 

.37s^S 

.3084 

LOCO 

j'd)1 

41.j2 


30 

.5252 

.3139 10 

i 

■'1.52' 

.37 31 

10 

■)0 

3772 

?0o7 

11^ 

! J 1 S 

w71 

U^7 ' 
4 107 1 

n 

K 

31 

1 .") 

.5323 

5209 

31.>S 

11 

1 

41 

42 

ugr 

2722 

.2719 

11 

12 

52 

.3717 

37 1 9 

.30475 

.2033 

l.j 2,-> 

> lb 

4178 , 

1 

Sj 

) 1871.3149 

13 

13 

44.76 

.3713 

13 

.jo| 

jm) 

.2024 

1 t u\ 

Jill 

4 18,9 

14\ 

54 

:> 1 79 

34t. 

14 14 

14 53 

.2709 

M 

54 

3(>o ^ 

•^2016 

[^2>l 

9 )3(b 

4301 

15 

> , 

3102 

34 K) 

15 

i:) 

4no| 

.2709 

15 


30 * 26 " 

.2009 

0 2b 

) ) j 

131 ) 

l{»i 


)i 11 

1.24 'y 1 

U) 

10 

.1105 

.2704' i() jO 

3591 

2003 

.i' i' 


123; •' 

17’ 

,7' 

.)138 

3456!i7 

17 

.4)Sl' 

C6i)6 17 

57 

3 551 

.1994 

9 2 s 


13 ;3 

l.s 

,s' 

5117 

.o4t3 

icS 18 

.4860 

26S8.18 

5S 

3 533 

,1978 


j’S(» 

13] ) 

5 9, 

56 

5109 

o443 

1949 

.4342 

2070 ' I. 9 

)0 

■"191 

1 .19 >9 

1 

7v ’ 

1 S3 

1 ' 30 

3U4() 

510j 

3127 

20 50 

.43 'J 

.'’64 8 2M: 

*6\)l 

31 19 

.1928 

li 

' 1 i 

K31 

> j 

11' 

5107) 

3406 21 

51 

.4312 

29 1 

21 011 

313 s 

.1895 


'4'^ 4.(d) 
^ 4 1 % 

^ A ). ^ tJcVj 
> ) ) ) 5)^4 4 1 ('9 
^ ojJ i I > ) 
tl40 
a\:d 


, , -UJ 
jodo 


2Q ^2 510? 4o5^‘22o 2 42t)S .2 2ii6 ^ 3 549 
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;27 47 6113 .3263 27 57.4.212.2413 27 67|.3'2.jS 
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